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Abstract of JP7107069 

PURPOSE:To make the capacity of an optical 
communication system large without being 
influenced by crosstalk by four light wave 
mixing FWM by arranging optical signals with 
a specific efficient channel interval. 
CONSTITUTION :Signals from respective 
channels are multiplexed with high density as 
signal lights whose frequencies are mutually 
different in a transmission circuit 1 , transmitted 
through an optical fiber 2, separated in a 
distributor 3 and detected as the signal lights 
of the corresponding frequencies by reception 
circuits 4 corresponding to the respective 
channels. At the time, so as to suppress the 
crosstalk amount of the respective channels, 
the dispersion values of the respective 
channels are calculated, an optimum distance 
from a zero dispersion wavelength lambdaO is 
obtained and a guard band 5 is set. Thus, by 
arranging the signal lights of the respective 
channels from the lambdaO of the optical fiber 
2 through the guard band 5, the influence of 
the FWM is suppressed, the influence from the 
other channels by the crosstalk is suppressed, 
a band is efficiently utilized and the capacity of 
the optical communication system is made 
large. 
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1 

KJt^r-TA' (2) oi^^mL^t^'^tsm'mimom 
mm^mBm^-'^nyY (s) 

>H (5) ^l^rofiiSSffiJ (7) t>b<(igiggfl!l (6) 

%77<n (2) stwcsg© 
Wtvy^n (2) ©«i^««ss^tfms#«li©ia 

>H (5) ^1.©S«S«J (7) *J;i;«jftfiflI (6) © 

it. 

[W«:S3] rni-y-nvY (s) 0»«ii*t, 

^T'f A (2) ©«»««SC»US»[gffl| (7) 
iSSfiJ (6) i:-t?#it*»(clS:SSnTVi«c:t&1*at 

•r5»*« 2 ia«©3ti![fi*«esi*sc 

C»«^4] ME«»^-v^;p©«^3ie©B»-r«? 
^^jPMSiJit, »^f-Hn>H (5) >^<!>>m.^% 

(7) tfiSSfll (6) tTStWCS^^i^lClSSS 
nxtiS .1 i: tf^Mf^JS 2 Sfett 3 lCia«©Jt 

[B»*«5] Ig;y-HA->H (5) ^©Safegfil 

(7) i&i.v-mi^m (6) ©^-n^^ntisit-stJiatt 
»5^-v^;v©<i^3t©i»g5-r^g^-v*;i'raRi*«, 
©sst^eca^^nrvis d t*ii$«t-r5a*a 2 ~ 

c«*JS6] K^f-HA>H (5) s^i3^fc•waB^l 

»?^-\'*;i'©ffl#3t©#f'¥*;l'MIH*«. «flB-£»© 

©)fcSEfi^«fi2l*it. 

[»«S7] iffa©&5^-v^>)I^©i^»M©ffi?J«l*t^ 
[»«S8] ^t7 7'fA (2) SfflVi. SV»JC&fi© 

ii&5«8fc^v:^;i'©^s^3t*#afl:UTe3ir<5)t« 

mt^r^n (2) ©^^J-IRffifiAa tK^t^r-fA 
(2) ©fi^*[6l©*i}'««fttf6':3««i8±AA. t 
K?t77'fA (2) \:rD\\X(r>m&m'i'm. 
fi«e':3€«H®S»[fi^ (Ao -AA.o)J:Ot>Sjgfi 

ffloic. ^a<i2f'<#g!iiEffi»9^^4^;i/©m^^*eH-r 



(2) !!$M¥7-1 0 7 069 

2 

[ii!*a9] e3t7r'f A (2) fc:3<riT®(ill3«iJ- 
itj$g(feo$«6e©€&g« (A.0 -AAo)J;Ot>ji 
ftfi«IlCESJt«ii-&«IjBEffl^- FA> F A A. SKlt. 
Sfi (Ao -AAo -AA, ) iO-b^se-KMiftfifi! 

fc. «iiia«»5^-\'*;u©fl^3t*EB-r-5c:i*!|*at 

raW^B 8E«©Jfc«g^^fifiSI;5SC 
(R*:510] 3t7r'fA (2) SrfflK SV>fcSES 

iO BlE3t7T-rA (2) ©«^J-il«tfiA. tK3t7r'fA 
(2) ©S#;^l^0«»»«S«5r)|?ttli±AAo t 
S#itU. Kit7r<A (2) fc:3<riT©WSa«5>«« 
fitf&'0#iaB©SiSfi« (Ao +AAo)J:0'bfiSEfi 

ffiifc. ^^aft-r-t^WiB^ftf^^^jwrom^jtsiBB-r 

1] Rjl67r-f A (2) Jc:3iiT©*(rl3« 
»««fiH&t?$«H©fii![fiiS (Ao +AAo)iDfe 

fiKfiffl3lCia)tiS[ji^aiffiffl5!f-HA>HAA. SrS 
tt, (Ao +AAo +AA. ) i 0 ^ 

tf 5SI:d*ai 0E«O3t»fi^ae2l*SC. 

2] Wfyy-in (2) tfC©SH(iffiS 

iii»5i«^>»t©ffis^«icj: oftj^snsw^F^^a 

;p©«#5t*iee-r5rt*#«iia:-rs»*«8~i i 
®ii-rn*McE«©3tS£fi#aeji*i:. 

[»*«13] »3K77-fA (2) tfe©aEtt«lg 

^ ;i'©«#*s:Bast. 

it^J-ia««38*fflV^TgDt7r'f A (2) ©^^J-»«Efi 
Ao *->7KS*5i:itJ;D, WESft^Y*;!'©© 

^jts. M*Ht±, WEe3ii^tg»«rtfcBeB-r-5;ii 
s^*a^:•r*l»««8 ~ 1 1 ©vi-rn*MtE«©^tS[fi 

[fl|*JB 1 4] R3fe^>»«lfflSg©^^«t1i«fi«5.:P€? 
«SiB± 5 Adc fl(lEa»5^Y^-JU®®^3t*E 

g-ra#«AAio« ft8[ftffi!i«<k(:;fiiftSfi!i©M«!i 
fcoviTiiE»fi»«atf 6ot«ia ff A.c etmsu 

5] KJt7r'f A (2) CSlKSnSJtii 

«[gg©iij#»«i^(r, gtrEisft^v'?';i'©{i^$eB 
r t si^ii tTsa^JB 8 ~ 1 4 ©iri-rn*»fcE« 

©^^fi^afgM;^^ 

tlB*JH 1 6 1 |ilrtE«»5^^ ^;UO^i#Jt©3K«fi3E 
BIl^^C^SUT, tlEa«5^V*Jl'©«^3tSEB-r5^ 

8 ~ 1 5 ©v>rn*McE«©3fc«iK*ae3s*5C. 
£0 [lif^iii 7] mm (2 1) . ^mk (2 2) ^.t 
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(3) 

3 

Uftm (2 3) S^*R«fi(83g (2 2) S^ft-bTKii 

(2 1) *>60Dfi^)tsKs«« (2 3) 'sem-r 
(2 0) \zm^»mm'&m»r^mim 

aL:=5^h (2 4 A. 2 4B) SiPfelBSU 
^2aS®*iJ-»ffl«Sariy h (2 4 A, 2 4B) S 

^n^ixm^&m» (20) 

Sk^teM* (2 0) <D&miimimtfsii>:^(omm. 

4 A, 2 4B) ©tti*^5a#?bTKite2IJ^ (2 0) \Z 

[i»*«18] (2 1) , H^aigg (2 2) *J; 

r;S««l (2 3) *^*««f«8g (2 2) «:frUTSlE3l 
(2 1) *>^CDM^3t*KS«SI (2 3) 'sfiM-r 

(2 0) {c:fetts^^»a*«ffi-rs3t4j'«« 

a-yh (2 4 A, 2 4B) S^J&fflJtL-, 

K^fiMJS (2 0) izm^^mmm^L, 20 
3.^vv^m mmo%^'m^^=j.~ ( 2 4 a, 

2 4 B) ®+*»5««?l/TSyteM3R (2 0) (CffA • 

9] (2 1) , (2 2) i3i 

C^SWttl (2 3) S^i!^K«f>«lgg (2 2) ^itXyXmrn. 

msi (2 1) jj^e.oft#3t£KS«t!i (2 3) 'sfisi-r 

53te2lJS (2 0) fc*»t«i^«S*ai«T53t»«9t 

<yh (2 5A. 2 5B) S^feffljgU 

mamm.<a^^fmm3.::.v h (2 5 a. 2 5 b) 

(2 0) iCifAU 

(2 0) ©e3ii*tt*wt*5»it», « 

^■B-©)t^>mffl«gga- <y h (2 5) 
3fc^>St««SrL-.y h (2 5 A. 2 5B) ©"fjO^^S*? 

•ftsusj^tei^jR (2 0) »c»A-i8B-rsc:ts^t 

mi^m2 0] SIftSI (2 1) . *«lgg (2 2) 4JJ; 40 
(2 3) &^*K«fi!ili§ (2 2) *:ft-UT»^l 

m« (2 1) )4^e©ffi^jts«sm« (2 3) ^Bm- 
^^^mjk (2 0) fc*tt«iH»a«««-r53t»«ii 

y h (2 5 A. 2 5 B) *^8&ffl«U 

R3t<22f» (2 0) fc*lt^.^^ffla&ai)£U, 

^li^^W.m.n\zts.^WLm9L. iffi^«©3t^«:ffitt»a- 
<y h (2 5) fSlfi8:aiS©3!£^fiKMAMar:yh 59 



i|*il¥7-l 07069 

4 

(2 5 A. 2 5 B) ©1>*^6S*? • ft5£b. K^gSI^ 

(2 0) »c»A •isi!«s-r«::.ts»«t'r<&> ^^WM 

[M*JB2 1] SEJfce^l?^ (2 0) ifi. SV^tClftfi© 

^itB.m.^ (2 0) tfj-e, fi^3fc=£SiSfi»»c-ift-r:3 
jsfi^)-fiib, ^^^o^^^<D^^^)vmzWi.%^WM 

«Sa::i>yh (2 5. 2 5 A. 2 5 B) ^WmT^ZLt 

^rnktr^brnmi 7~2 o®virn!6»ciB«©)t4^ 

t»*«2 2] KJtesiJS (2 0) sv^fcftfi© 

(2 0) t?. m^%^^mkirr3\z^n 
b. iiSciS©ft^3t«»^;a:s^i'^;u>yjv-::/»fc^ 

^^«*l«»a-yh (2 5, 2 5 A. 2 5B) 

5::i:S!ifS^tt-s«*3Ki 7~2 o©n-rn*fclB« 

©*4J-»««*iC. 

[«*a2 3] K^tesi* (2 0) *^ svMcffifi© 
s;^-5«»5^r*;i'©«^5t*#«<fcbTesi-r-&3t« 

KJtemJS^ (2 0) ft?. affi»5^Y*)U©ffi*itfc^J 
l/-iSbT«Jt»««fll»a=y h (2 5, 2 5 A. 2 
5 B) *tt«-r-5 H i«lI*«fr«Wf«« 1 7 ~ 2 0 © 

v»-fn*Mcga«©3£5)-«ffl«*ic. 

Cil*JS 2 4 ] ^%^fmfH^:i=. y h ( 2 5 . 2 5 
A, 2 SB) fc, «3ti^«lil«8ga-y h (2 5, 2 5 
A, 2 SB) \Z^^^m^^mWiho^%mm^ (2 
6) ?&#UDUfc:iiS:iRflSfr 7~2 3©t» 
■rn;5»fclB«©:)t^^»1fl«;&S. 

[fl|*« 2 5 ] RJK«'«1itt«a=. y h ( 2 5 , 2 5 

A. 2 5 B) ©«rgi:*<tcm®©-€-n-?ntcgEjtJi«gg 
(2 6A, 2 6B) s(«fanbfci;t&i#at-rsii*3B 

2 4ia«©3tirt««fll*«. 

[i»*«2 6] Kjtesi* (2 0) jc*it5Ki^mt8 

(2 1) , ^y^m^ (2 2) , (2 3) ®iJ>* 

< tfe-Ot. h (2 5, 2 5 

A. 2 5B) SjillDbTifi»aty;ii:fci:0, BOt^^tS: 
fflflJi§:i--y h (2 5. 2 5 A. 2 5 B) ^m%&m 

(2 0) (cjf A • ijifi-rs^it&i^at-rsii^jsi 7 

~2 5©ViTn*^(cEe©3ti^«Hf(B;5rSC. 

2 7 ] Wti!tfm9.n=L- y h ( 2 5 . 2 5 
A. 2 5B) (2 7) ±C||$^Lfcn«;/er->; 

(2 8) tUT«^b. KAs'-Jr-';;#ttTSS?t»»« 
A^aziyh (2 5, 2 5 A, 2 5B) ©AlftA • iia& 
;if<£ff;i5;it?£4#atr-5il««2 6|E«©3t^>tWB 

[§8:^:92 8] mm^ (2 1) , ^tm (2 2) 
zxsfifii (2 3) &^9.ts>f«i8g (2 2) ^ifLxmk 
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(4) 

5 

mm (2 1) ft^ibomnrnm^m (23) 
•53te2i« (2 0) izm^^WLm'&mm-r^mmti 

gE3fceM5R (2 0) l;:*it?.g[SI^« (2 1) , Ktfii 
S (2 2) , (2 3) (D^SffSiK t^—DiZ. IE 

h (2 5A~2 5D) *. ^^mm (2 9A~2 9C) 
S:frUTeE3t^>«««IS3.-.y h (2 5A~2 5D) O 

R^Iift^il; (2 9A~2 9C) *l!ifp-rs;itKJ;>3, JO 
S[«»aS03fc»««{SS8a-y h (2 5 A~2 5D) 
®**^^aS;S:«a^-a:©>fei>»«t{Rgga-s/h (2 5 A 
~2 5D) *S«?l/T«301A;tR^fiMJi5 (2 0) »Cif 

[m^m2 9] (2 9a~2 90 mm 

m^ms 0] M^Si^g: (2 9A~2 9C) 

^« (2 3) ffl03^l^eoa^ll^i^;c:±l^slfpbTg^t^>Sl: 

(2 5A~2 5D) ©»-&-B:S«t)»A a? 

esmti (2 3) «ii:Te3K€iii« (2 

0) oBim^^mmT^vx. sjtesijs (20) ©eii 

A~2 5D) 

KSdtt (2 3) mi!i^^<ommm^\zj:r)f&mik^SL 

(2 9 A~ 2 9 C) *Sf^U. K?t5)-»««8g:in5/ h 
(2 5A~2 5D) ©ffi^ltS, ft5£SnfcR3teM* 

(2 0) <D&mw^i!fimmtf3ii>&'^it\zwr)»fi^z 
m^m 1] tt^jm^a (2 9a~2 90 ^ ^ 
2 8 ~ 3 0 ©t»Tn36MrsB«o3«^>«»«:3^. 

[»*]B3 2] ft^^iS: (2 9A~2 9C) 3t 
2 8~3 0®VJrn*MClE«O3t»flMt«;&SC. 
[0 0 0 1] 

•mi|ltt«^<OSi^ (01-134) 

'f!i2mmv>m\ (las) 

•^3^0!|(DI»^ (13 6. B7) 
•m4^«ii|(DgK^ (las) 
•m5§^^<Dg»K (09) 

'm6wm<Dvm ^10-^^2) 50 



i|*M¥7-l 07069 
♦^7||SS«l©|fiW (S113~02 2) 

'^mnmotum (023-025) 
•%%^am<ofm (026) 
'm\o^mm<Dmm (027) 

•»1 l|llS«'J®itt?g (02 8-03 0) 
•S12^««|08lW (03 1-03 3) 
•«13*Jfi0ljOMW (03 4-03 6) 
•^1 4§IJfi0!l©ittW (03 7-04 0) 

•m^m&moiWim (041-043) 

[0 0 02] 

fbfc. «A«x;ni'>AH-:r3t7T^' (Br 

-Doped FiberAmplifier : fitT. EDFAtVi*i) Sffl 
S5>«£ (»3fJS^>«) .hCDffiS^m (KT. SPM-G 
[0003} 

z.(omm'y7.7-h^<om^<o^t>om%^^%\znftt>ix 

D. «9;^.tf. SlE1ftt2. 4Gb/s03tam>'X7-A 
ttfefc, EDFASflSH&^ieiiB^fiRS^J^T-A**** 

[0 0 0 4] )tffllS->XxA®*§afl;0*}*tl.T 

MRi©iti4Wjs:vit)©swDM;^iC, igi?^^^*^^*) 

©«FDM (^»»4J-8!|^a) 
[0 0 0 5] Z.<D^%, TDM®J;5;4#a'ft:IC*V»T 
m^IlIK®iS3$<b*t£'.®taO, a«Ttt»+Gb/s 

siijfflUfcwDM (EDM) eig|jia®jiiji 

^tmti>Z.tX. »+-»WGb/s®:«c$fi^t*» 
m Jt^ai^fi (MUX/DEMUX) ICJ;0. ^^s 

• ^iim'^itm.-T:mmznit?(.^itii>n=fm'&\znr^ 

[0 0 0 61 Z.Z-r:, 3tH«««i±-CSS*abTe5l 



-606- 



7 

•rswDM (FDM) ^7>-fomn^smm 

[0 0 0 7] 

J:5;a;*:$lfl2S05fc»[cwDM (fdm) :^^^m 
i(#ICES3tS!^g^ C«T, FWM (Four Wave Mixin 

[0 0 0 8] mz. r-f no«4i-«ii![fi#jS 

oT»S-5. WDM;^i5;iCfe^t-53t7r'fA*OWil#tt 

n>V. (d)SPM-GVD3»«l;:J;^MISm (e) 
[0009] 3taffi->XxAfflgief8lfllfeJ: 

^m^tWi^^mz^^^i$,mwLtifih^, Wi^mm 

\t. EDFA®tilStC<fcOe«»*$n, »=fkiiiK±© 

jegEiiiiea® i^;^ X A t) ic & o T # T 

S. *«f«l?tiii|i>'X5^ACfeltS«t'ilil|BJBI 
tt. ±{C, (D#^li>li'^'atST®ASE (g^SifettlJfe : 
Spontaneous EmissioD) %jg|(cJ;^3^SNR (Signalto 
Noise Ratio)*^l:t, <2)Kerr«6*ft^t&S PM-G 

[0 0 10] ::tisro5-&©®SPM-GVD^*tcJ: 

D. ■€-©SPM-GVD^;S»C<t*SiJ^5efl::feJ;W>m 
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8 

[0 0 11] ±iE©BWTfflVi^n5jt^^»*i«agic 

tt, ^n^n0*«KH©?t7 r -f A*^)-«att»«:iIIB 
Aa^%ttASSSI^T«$-7©xsc»JM 

1. 5 5/im^^«t->7h7r-f A (ttT. DSFtVi 

it&fm- mmm%mm'y 7.7- K"^. wdm (fdm) 

JO ;6riC©36aft5':^irAfc*i,iTt)2St?*S. 

[0 0 12] Sc=Fkiii£;±©iBfiBgil3ieaffJ>XxA©« 

fc«3t77'fn©iE#^J'«ffi« 0>fR<itD<O) SfflVi 

*i«»*fflv>-5iitT?, ji*»it©^^iRffl[««»c-r-5^a 

F CSIfc* WT* < , *«) 1 8 ps/nm/kin©;*:#;a:i^«fi4^ 
^ •r-2.SMFei£IC>b*S{|-C*^. 

[0 0 13] 3fcii^1ttM««i:UTtt. ::n*T?. 4>iat 
©^r-fA*. h7>XA— y-jpy^jL^^'-f T'. )t*tg 

=i7}gtt&X*-r«J:i:T, 4^«ffi-l 0 Ops/(nm-k 
[0 0 14] |g|R©3t77</'«eMK©^4J>««fittfi 
50 ATtt, i6)£>iea{f->XT-A©J;5lC'f»«IKI!BS-:gi:: 

\zm^<o^m.m^m&\.xis^i^m&ts.m.^mmmt 

*^S-r-5ST©ljBc. «fM. a;^h*t*^A»D-r^st 

[0 0 15] :i^%^lic©.}:^;%»S(cig^|!||!i;£n;/^ 
t>©T?, *-r, *«?8©lll©BWtt, 5t7r'fn©« 

&ytF WM©i^»$#ALT«l*©J;V^^-\' :?iJ>MSIt? 
3t«#SiBii-r5;itC.fcr). FWMfciSi^nxh- 
©JKBSStt -5 c t Ji < , 3ttffl«->;^T'Z*©;*:$«fl: 

bfc3tjS[g#Sesi;^iCS:ffi«-r s c 1 1 ab a. 
[0 0 16] Sfc, *5Eig©S2©BWtt. fltri^U&it 
7T-f/"?©BfB1#tt (mzmMOt&t^oM^r:)^) 

t, t;im5mt0mmii^mm\zL, mm^'pmvf 

59 mr^Zii\Zibi>. 4:»iq©fg3©S»». IB 
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9 

^(cttsPM«*soe;i5fiSM^^« (GVD) tc<fc 

CO 0 1 7] 

[0 0 18] *5!eg«jtffie^MeMiFic (a«* 
^2) tt. ^t^T-^A^fflii, svicaEfi©aja:2)«» 

[0 0 19] -e-LT. t(fiE«»5^-\'^;P©«#3fc*K;y 

[0 0 2 0] mmsk^^r^)V(r>m^%^m.1] 

»fifli*j:titftatfifi!i©-€-n-en»c*w«i»BB«»9^-v 

^;v©ft^^t©i»^-rs5^Y^;i'Mis?&. -5£»©se» 

A*> H S:^is^it•w82^g»9^i'^;^®^t^©ft5^r * 

;i^miSI$. ffifB-*&ft©Sft«t::tt^brt>J:t) (M^ 

^^:^;P®m^SEBlxTfeJ:v» (»*S7) . 
[0 0 2 1] *56M®JtiS[fi#ae2S:&SC (»* 

5^-V^;P®m^3tS#«<[5UTeS|-r-5'b®{C:teV>T. 

i^®«^>«iiSfi«?>o^«H±AA. t^&stau mt 

7r'fA*»coirir®WiB«5^««g«^o^ttH®Stt 

lassc^^ ^ *;w®®#3t*EB-r « r t *»a t ut t» 



(6) «$MJP7-107 0 69 

10 

J:®i:#, K)t7T'fAMC^ViT©S(rlB«^J'«SEfi 

(A. -AAo -A A, ) W 
iE«»5^-\'^J>®IS^^tSEfiLTt)<kV» 
9) . 

CO 0 2 2] Sfc. *56W®)t»g*SfiM:&SC (tt* 
:B10) tt, ^t7r^A**fflV^ SVi(c«EM®S;ftSffl 

»^Y4i;u©<i^^ts^sfl;UTesif«'t)©c*5t> 

^*|fi]0«i>«tiS:g«^:3|fttH±AAo tS^ltt, 

7 -f A'lc:3V^T®ffirffi«5i-»iftgtf e:3#«eH© 

gjfifijs (Ao +AAo)±ot)fiiftsfiijfc:, ^mit-r^ 
Tt>5. ;r®ttr, ^jfc^r-f A-[c':3V>T®trrl2«4i-« 

ii[jg(f&':3€r«SH®fi&£i% (Ao 4-AAo)J:D<b:g% 

SflIfcB33tiftJi^iJliEffl:tf-H;t>FAA, &t8Jt. « 

g (Ao +AAo +AA, ) <tOfc3?.fcgS[Sfi}IC, 

taf2aft5^-v*;u®fi^3t*EfibTfej:ti (»«ai 

iO 1) . 

[0 0 2 3] ^:®»^, eat^r-f A-«t»t?©eH 

^v*;l'®<&#)t*EBbTt>J:t'iL m^l2) , 

W«6#lgE51-t, rgBffi»^Y4^JV®«#3t&EBU, 3t 
^i'i[««88*fflt'iTRit7T'f/tO«5^«iKfiAo 

^KS-a-^dticit). fl(rie«»f^Y^;i'®«#Jts. 

55 ^*Ht±. taiBfiJI?IIB««rt«cEfibT'bJ:V> («* 

ai 3) . 

[0 0 2 4] $&(r> ^^mmmmi:m^i>m^, mt 

5i-«««S®i^»«®S«&t5#«iH± 6 A DC 

U, il32ffil»?-V^Jl'0«^5tSEfi-r«»«AA... 

fi»fifl!i*<kt^«i«ftfl!i®wfl!ifct>viTS(rE^>iiMi 

*EfibT'bJ:ViU (III*)H1 5) . iWSa»g^v*Jl/ 

#^3tSEB-rs««AAi». Si£3Sl/TK3EtTt>a: 
«r» (»*:S1 6) . 

[0 0 2 5] tJl^T. *f6W©3tt5MIHli«35SC («* 

«i7) tt. Sim f«ts8i$±txs««*^*e*iBi 
igs^ L.Tia2iffi«?i> s®ffi#3t&Kam«'\eM-r « 

«F^®ii;4-5^>fafi&wr •& 2 afB®je5^«««a8a- 
50 fiffta«:^®3t»««i(Raga-y h&i62ajs®jt» 
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CO 0 2 6] *5Si«©3ti^«fflr«;^SC 
[0 0 2 7] $ *56?S©5t^^«ilffltt;^ii 

1 9) itma 't*itii8s«<kr^s4i«i$^9^e>t>iiiss 

nr:.;; hO^iA^ e,a*? • *)feU«5l£e3l3Sfc:#A • IKS 
[0 0 2 8] SfcS^C, *f6W©3t^J-«lifll;&iJ (id 

[0 0 2 9] ±5ELfc)K»«ar«;&SC«c*tt-5Jt€ji» 

*t. m^zwi&<o0>u^^ik^^^)vom^9ti:^mit 

<om^m^^^m\zmt^fmms:j.~y hiwtm 
LTfeiv^b (11*312 1) . i$.^&mmx. m^/t 

©fi^3tlc*tb-JSbTK3e^^«fflfi8S:i-'y hSSHil 

[0 0 3 0] *&, ±mLit^»mmm^mz^\f^iit 

2 4) . C©t#, K?fci>««l«8l:i-y h©8fja*J: 

r;«a©-tn^enfcK3t*i«ji8*#DnbT<6)±v> (a* 



(7) <$Si¥7-10 706 9 

12 

52 5) , ±mLft^&skm\z^n!s>mmm 
&m±\zmmvit/^y^-ptvxmmu w^y^- 

CO 0 3 1] Sfc, *56M®3t^J'«i«flt5iC (lil*JB2 

i0 8) \i, mmm. 'pm^^^zf^mm-^^mmMn 

^Lxmrnm*^ e ©m^jtsKSffiti'sejs-rs^fee 

-ofc, iEft«F^. »fRfi®li;a:5«ftaS®3i£»««l 

fisa=«yh*. mmmi!tLxmmmm=L:i 

)85b. K1»Si*S*»f^-r-5::tte±?). ««»a3So 
A^6jiS;Sia-&-a:©3t^^it« 

[0 0 3 2] -eUT. R«ft*aS^a!*»5®«!l»«^ 

»cJ:»3Sf^bT'e>J;< (|}*:S2 9) . ;:©t*, 
«#SI:*K§««ffla*»S®iWffli«#C J: DJSf^bTSJt 

St«MW(CTK3feeSI»®e2H*(tSJIlJ£UT, RJte 
2l?S©eEl1$tt**Sjii:;S-6iia^-a-©Jt^>««ffil83.- 
•yh&ftjgb, KSffi«Mi!i»6©«!lffl)fi^tcJ:0Ki»lft 

)t$nfcK?te3ii?R®eji^*tt)i>«S3St;ft5tt^«t«i 

50 01ft;^.T'bJ;V^ (»*JK3 0) , 

[0 0 3 3] Sfc, ±j!Eb&«jgi^gi:S, tSttWX'fs' 
5^tJ;t)«ljaLT'bJ;V»b (i»*«3 1) , 
JCj;t)«^UTt)J:Vi (l»*«3 2) . 

[0034] 

\m\ ±jfiLfc*5fiiH®jt«s#aesi*ic mtm 

1) -ctt, 3t7r'f/N'*fflViSVWcifiS©||;i5«S!c5^ 

\^)\<o^^%-^^^'!c\jx^m-^i^. ^<m. *a 
^b-r'^ir«»5^^;^;i/©m#^t*^ ?t7r^A©«i^fR 

40 ?|.®SiSf:Bfi!l'feL.<ttfiia[S«!|®tirn*^-*®fi}lCE 

Bsn^iitKjco, Yv^u.immtt\.x>pu7.v-^ 
\zi^Tbm-\^m-^ e ©i^»*i«isisns. 

[0 0 3 5] S&, ±i£b&*«M®3t«S*Sej3l;& 

a (W*«2) -ctt, #a{i:-r'^fr«»5^A'*;w®«^ 

ra3!6«Ji^«)Effl^-Hn>H^1-®MiftSflJ*J; 
z;:g%Sflf®Mfiil(::£ii$n-s>::^izJ:D. Y^^wm 
ffisnri'DX h-i'tc<fc.5<fi^v^>'i'!i^5®i^»*<«) 
«I$n«.traii5tc. «i*®S^»»«|iJffl*Mi8»c;4^. 
[0 0 3 6] Jirotfr, ^-HA->H®m«ili&. 3t7 
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[0 0 3 7] 5!f-HA>Hi1.0®iaESffiJ:te<};a:fi 

[0 0 3 8] #K> C©t*. ^-FA>H*ttSA,;C 
!i&fgCI83frsci:fc<kD (IS*«6) . 3tf-Fn> 

[0 0 3 9] ±5ELfc*l5M©3tS[:B^aeSS* 
©IS. «^^Slifc:gtf6r)#|fiffl®fiftfi«i (Ao -A A 

o)j:»)t>fi«sfflfc. #s{b-r-^^«»5^A'*;w©®# 

T, 3fc7rl'A-©g#*|Sj©«ij'«&gtf6ot*«#a: 
[0 0 4 0] C©t€f, l!33t«ji^«iffiffl;(f-F;'(>H 

AA, iSS (Ao -AAo -AA, ) .kD'b 

T. jt^T-f A'©fi#*i^®«i>fi»fia6o#*t#« 

[0 0 4 1] S&, ±jiBbfc*58M®3l£»fi^«e2l* 

SJS:-5ig»:9^¥^;i/©«^3tS^^Sfl:bTe2|-r-5!0J. 
■£■©15, WiS«^^»«fi«e^€ttffl©fiS[fiJg (Ao 

+ A A 0 ) J: t) fcfittfifflc, #aflrr'«€r«»^ V 

©<B^31£^6EB-r*;ii(cJ:t3, *^}>»«:B©SiSfifiJ 
lc*iV»T. iie7r'fA-©g#*|6i©«iJ-»»[g«5:3€r 

[0 0 4 2] ;::©t#. B3)ti6ig^«i£Effl jif-H a* >H 

AA, its (Ao -fAAo +AA, ) iOt) 

ffii!c?^¥^;i/©^^)t*EB-r-5c: 

(il^^l 1) . «^.»%fi©g«Sfi!lc«lr^ 



(8) «$Hsp7-l 07069 

T, Jt77'fA'©fi#;^|nJ©«^^«iSfi«5^$*t#« 

•i¥a$n.5 tragic, i'nxh-i7(c±5«s?-v*;i' 

«'6©i^«««^lHdn'&. 

[0 0 4 3] '^■ft. ^yr-intpnospu-CYD^ 
ie»«rtfc. «»5^Y*Jl'©fi^3t«EH-r«i:tfcJ: 

i<? S-rSfii^ft (GVD) »CJ:««)g*^b©*4i;«*», 
c ©«^©»[Jg*fl;*#it UfcM^iBBSff a 5 C i 

[0 0 4 4] ?t7r'f A'«t'T©SPM-GVD8i«tCJ: 

9\-\Z. ffi»5^v*JV'©«^3K*egUfc«^-rfc, 
»ffiflrjS&fflUT3t73'-1'AO^i^»«[:lA. S->7 h 

l8»«l^fcEBTSCt(c±0 m^mi3) , SPM 
[0 0 4 5] *»««lffl«SfflV»-S«^, IKft 

g^^^^i^rom^jtsEfi-rss^AAfo. g»gfla 

:te<kt;«ififi«®iii5fl!llc:pir>T3t4)-«1i«8g©5J'S9i8« 
fi«e>-p^«H(JAoc)eiti£Sb TKJtT -5 j: t C J: 0 
(M«jni4) . 3^^iiliA«©^1Ktt«|fi»&::)$«t 

#«$n*. sfcseic. ?fe7Ti'A-c«iKsn-5^tii 

«88©fiJ#««rtfc, ffi»5^-t'^;i'©©^3ie4EB-r5 
(1I«JS15) . #M^A7-*^U<T? 

53 A\ tt»f^¥^;VO«^3fc©?tiRg^i!i4^{ci£:i;T. 18 
»5^-\'^;V©«^3t*ES-rS««AA.o, !6ii£SUT 
l8«-r*CtKJ:0 (ll:jiai 6) . (l^3tt©3tJlg©« 
ii1£^ilK:&(ii!l«if9li[(cJ;-&ftfi^3K©%l!);^#i8:sn 

[0 0 4 6] tj:5t?, ±aib&*^w©Jfe^J'ii«flt;^ 

(tl*ai 7) T?tt, Wt>oTiEft«F^©l|)a:Si>fR 

^. ^n^m^&mmznxu 
§,m\zmm^^t.ifi-ri^^. 

[0 0 4 7] *&, ±J£b&*««BOJt»«««;&iC 

S^f?. 2ai5«©3fc»««r«Sga:zy K«ffl«UT* 
#. 3te3iJS©»«SSJIII«T?g5«^ICtt. •€-©^MR 

55 [ 0 0 4 8 ] S 6 ±5E U&*«W03t^)>«*l«:^ 
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[0 049] *fc3 ±j!Elxfc*5fil!^©3fcdi^»lifi 

». ffl^-a- ®3ie4i-«««!i8iL- .y h imnr^ r t tc j: 
to 0 5 0] ^Lx. ±i&brzyt&mmiM<^^\z&^(D 

2 2). 1g»:g^^:?iJl.©ft^3tJC^U-Mt 
CO 0 5 1] ±SEU&3fc4>«««Sa:2y hicjt 

'eniC3tii*ii§S:MlD-rsri:ICj;D (Mf*Jl2 5) . 
fl(IS©3fciiilig8©«l«Jt» C«T> NF (Noise Figur 
e) tti^D S/h3<-rsci:*t-c^2.. 
[0 0 5 2] ±i!ELfc3teM*fc*»t«iBIM 

hSjiiinbTa*jit?;ia:fcJ:0 (««JH2 6) 

[0 0 5 3] ±^b&*%BJ®^»«*|ja;&iC 

!ft5«»a«©Jt4>»^il«}S:i.=-;'h$, 
UT)t»»««ga:::y h®iffl^-B:©«Jjft • ^H^ig;^ 

*asjftfPf«.i:tT, a»a3g©Jt^>fiitt«8ga-.;; 

h©'t'«^sjaa&ffl^*®5t5^«*i«88a-y h*ta#? 
CO 0 5 4] -tuT. «i»#a«^i.fi5*^6©«i«m^c 



(9) «'H¥7-1 0 706 9 

16 

«»#aSS1tl!MlJ*»&©iWfflHS^lCJ:0jSfPUT 

3t»«*i«8g3.=y hom^^'&mmfi^tmmiz. 

^(Bmmizx^&mmoem'^mm^v. ^^mo 

m V. sm«aj*» &©wffli«^»c<t o 9)mmmf^ 
■r^z.t\z^K) m^mso) . jfc^i-«i[}i«sa->y h 
©fi^-B-*t, ^teM»©ejiiii*tt*<gata«8i^-a-c 

10 [0 0 5 5] it^. ±mLt^^m&tLx)t. mtufi^ 

X^v^ (tt*JB3 1) ^^X^v^ (l|*:«3 2) « 
[0 0 56] 

ifk%m'\ BMS#MUT4:9eQQ©^%M$ein 

(A) ^imm(Dmi 

H 1 ~BI 4 »4*5gW©» 1 t UT®)t«ES^Sg 

Es**-r0. 0 2tt-?-®?ta^fi^aeM*i:*iiffl$ 
a? nsjtwDM (FDM) 4^geejai*®«it££^-r:/D-;/ 
i'H. H3*j:j^H4ttVirnt>-eoi(ifp«siW"r-6ia 

[0 0 5 7] *-f, BI2fc<fcO**Jg«i9®3ti!!Efi^«e 
ft (ftfi) ©ll;a:5»^tLTiS^Stc^a^b-r-5t) 

©■?»«. c®affiaisitt, (CH-i~ 

CH-n) %\ZWLnf^iMtV-ify-(^-V- (LD-1 

JO ~LD-n) 1 at, ^-g^-v^^;!.*®!^— yy-r^t-F 
1 &ii^<b(r>m^%^3^^^xz.nf,om^%^^M^tti> 

[00 5 8] 2 ttMftniiS 1 i)^ i ©#aft s nfcft^jt 

H- i ( 1 = 1 ~n) mzmi-f^nmt^^'tkik m 
ft) ®<t^)t*§^i-rssei5i8ST, s■§^tlil!^S4tt. 

40 K4bt. Jt7WJl/^'4a*^S®ft#3t*ttUl-r«tfiffl 
S4 c i:*-e;4;tT«^SnTVi^. 
CO 0 5 9] tCa-C, ^t^r-f A 2 ®#i6lJg^a*tU 
T® F WMtt, 3t7 r 2 ©^^JftifiS^iaoW^fe 

m\zx^mtvxity7^n2\zxijhitm\z. m^ 
m(n%nmm^\z^ o 

^^SWi'nxh-i^ (Pil) ©SHtiftoT®^ejS» 

CO 0 6 0] Jt7>-f/'«2©«4}-»ififi«3a©»i«&ffl 
55 V>fc3KWDM (FDM) e2UC*V>T, gfeflSLV>U» 
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5. e:®FWMJCOViTJ;0i¥JilCffi?^-r'«. FWM 

tt. 5^-v:?i;naiSI. ^^v^^PEfi, Xl3nv-\z 

[0 0 6 1] M&ftft 

fi . fi . fi (Ai , Ai . 
A* 2 © 3 Z m 1 UTfS^ Ufc« * 

fijk =f. +fj -fk (A.jk 

50««i)-»ffifiiS«?-p, &^at[|Sfi , fj , fk , 
fijk (^iSEfiAi . Ai . Ak , Am ) ©ffiffiH^ 

Puk = 

Jjiik • { (10247t» • xim* ■ 
• (L.ir /A.ft )» • Pi 
fcfe'U r?i,k S^iftScfuk (iSgAuk ) ©?64^ 

35. X u 1 1 ft 3 )k<D^i^tmms.n. & \mT&%^ ( i * 

j=!fck©^. d = 6, 1 = j =ifekO^. d = 3) , ntt a? 
3 7®Ji»*, ABm^iftfi, c«3t3g. L.,f tS*iC 
(3) \Z^r)^-f(.f,n^mi!ltyr^f^^> A.rr ttll* 



(10) #BB¥7-1 0 70 6 9 

J* 

*ifeScfuk (iftSAnk ; l=)tk. J:^k)®®4®3t 
FWMT»5. ::®^»[ftf ilk (iSgAiik ) 
(1) ®MffiS«t)t-r3te)qttft®fi:Blc$S£ 
WIS)!)«^MIIlT5"-^^;l'»:*«*V>«^lCtt. i. 
j, k®m^^^-li:-?^iS&f ilk (j|^;gAnk } ®tt 

ttfc»o ® F wM*t«4 bT«i»3efcafis n«fc* 

[0 0 6 2] 



= Ai +Ai -Ak ) (1) 

[0 0 6 3] -fleir, Z-Z)<Dm'^^\i(~)V<DUm^-WL 

LTiri^ii^. FWM®^«* 0U^^-) Pi Ik 
it (2) Tg^rn^. 



d»)/ (n^ 
• Pi • Pk 



A» • cM } 
■exp(-oL) (2) 



jt^r-fA-oaam p. . Pi 

KScfi. fj . fk (jSSAi , 
3e®A*/'«7-T*«. 
[0 0 64] 



At 



Ak ) ®«-9 



I I k 



L.fr = {l-exp(-aL) } /a 
(=7») (4) TSSn-jir -A-S. 



(3) 



J7 = a' • [l+4exp(-aL) 



] 



(b) fi =fi =)fefk 



(Ai =Ai 
A/3 = 



Sfc. 31£7 7'f A2 05^«Xn-7'dD/dA*t»fit 

A/3= (jtA^ /3c= ) • 

• { (f . +fi 

- (f) -fo 

=5tAk ) ®»& 

{nk* /c» ) • 

• 2 • (f . -fo ) 
JIC-C. Dtt)K7 r-f A*©igS^>«S:. do /dAtt2 

-5. jt^SU JiE (5) . (6) SJCfelt-S^iftS 

f. . fi . fk . f. **n-en«fiAi , Ai . a 

k . Ao (cfi^^iLfefc®fc. i^ti^^icjSifta. 

[0 0 6 6] #5^-V*;i'®«^, f 1 1 k (iSg A 

Ilk ) ©ffiBC^^rSFWM® 1, j, k®ffl*-&t) 
***a&. ^'ffK'PViTJttmAPMk -tU 
T, ^®i^fiJ*iMiS»:f lik (iR^A.ik ) ®&fitc5! 

±-r-5FWM®>6Ay-titt-6, -e©?tA'7-®iBfll* 
fflV>Ti^D7K-i^ftCRJ4?«cSC (7) ®±3C4Ae. 

[0 0 67] CR=10-log { (fiik (D&.n\Z%^t 

^±T0FVfUi^nu-<oma) / (f uk ®{fl:HlcJ& 
afflr^jt/x"?-) ) (7) 



sin» i,b.&-Llti/ {l-exp(- aL) } » 
/ (a 2 +Ai5' ) (4) 

♦ (5) , (6) T^sns. 

[006 5] (a) fi =sfc f k 

k ) ®«^ 
(dD/dA) 
- fk -fo ) ' - (f. 
) » + (fk -fo ) ' 



(Ai ¥=Aj 



- fo 
) ) 



) 



(5) 



(dD/dA) 
• (f. -fk ) ' 
k.^ (2) . 



(6) 

(4) ~ (7) &fflVintfFWM®iK»& 



«iBlfiBt*«. £ilTt::lftWTa«l~»6*ifi«©f^J8 

fcFWM©:K»©mai>b»3 (as. 04, 07, 01 
1. 01 2#)i) 2:ffiV»TV>«.. 
[0 0 6 8] ST, Wai/fciifc, ^t7T'1';t2©» 

tc Atlfc^-\' ^;HffllS* isyifi^?^ V ^JPEB*^!SM?T 

«)it»fii^aea;&ic-ctt, «»i^«0 1 jc3^-r<t 5 
so ^^^)va)i8^imsfsni>. 
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[0 0 6 9] c<Dmnz^-ri:^f3i'^^^)imm\zj^ti 

iftfiAo i 0 t)fiSEfiffl!l6 IC^#)K*tBBBSnTV^5. 
±ffi<0«|(ifc t J: 0 . *»MOS 1 *JiWfc*>*»55tJfifi 

^aesiariCT7tt. Susan iicr, 

[0 0 7 0] ^t^T'f A'2(C<fcDe2l$ti;feffi#5ttt. 

fSliItel®9'Y*;i'»*l 6 (n = l 6) . ^r^m 
HS150GHZ, 3t7 A2®gSL* 9 OkM, l^'-v^ 

Xiiii=5.0 xl0-'5 cm' /erg(esu) . A. it =4.6 X 
10-" , a =5. 2958 X 10- 'm-' (0.23dBAiii). dD 
/d A =0.65ps/(kiD • nm^) ti'ioTViS, 
[0 0 7 1] HOHSCfeViT. Ht© *0. Ops' ^ 

©E«tt. CHI (^^^)vmm) -no^mom-v^ 

5. ^•v:^;!^*^ (CH No. ) ifiii^i>{Z'::>n^WL 
ffitt»«iXD-:/dD/dAfcfEt)T*€r<S:-5. m3 
K^-fiBSiO, CH2, CHS. CH4TOi'D;^h 
-{^&ifi^^±tf3.^0tU^, rn5©CH2. CH 
3. CH4tCffigbTffHSL«:iig**04fca%-r. 21© 
B14fca^-r±5fc, W;it«. i'nXh-i'fiSS OdBK 
TCai;15&*(Ctt, CHl©5}-il:ttS0.64£l±tC-rn 
a.i;<, «3J;^«dD/d A=0.65ps/k]D' nm^ tfS 
CHlS^i^miSfiAo A>6iKll OMilil'ti:«.fc<. 
1 Oim©^f-K/1>F5*»«rn«J:Vii:tfc;45. 
[0 0 7 2] ;:©j;5lc, ®i§^Ji0!I©)ti!ES^se3l 
:i&S»Cj:n«. 3t7r-<A2©«i)-«»[fiAo jJ^e?!/- 

5^-v*;W^^©;^S*i«iiW$nsi:tt)JC> S!i2^S<# 

«sfijfflf^c:i:*tTtr-5©T. iasv»esi«if6*«tj^t 

[0 0 7 3] *Slig{9|(C*5ViT«. 
SEfiAo ±D>bfi[»[fiffl!l7»C:i!f-Fn>F5?&:ft-LT« 

(B) S2iiis«fi|©siw 

*5SW©m2SIJSWi:UT©3fci!!Eg*ae3S*iC 
IttPViTiRMr-S t. 0 5 H:-f-©ia»^V^;i'©fi#3t 

#sesi:^a;t), 0 2iciOK9iL.tjtwDM (fd 

M) i^Ee2l»tl^«©t>©lcSfflSn*©-C, ■€•©16 



(11) <#HJp7-10 706 9 

20 

[0 0 7 4] ^-LT, *^SBW{CA^*^S3t«JS^aej| 
FWMai)EEffl:tf-F/t>F5*Htt. ;i!f-FA>F5© 

ii-©fi«ftfl!i 7 . fififtti 6 ©■f-n-?nK#?-\' ^;i/© 
<i#3tseH-rs«fc5t;:&oTV»S. ±iB©<i:3?i^-v 

* jUBB^ff A 5 j: t fci ») . ?B 2 mmmo>mL&^& 

fiM;&iClc<fctx«v ^tJi"IBIg©»«(^, »5VHi)t8I5ffl 

fillS©*-5»«l^"T?FWM©S!)ft*Mi;iTi' n;^ h-i' 
iO tJ:5ffi5''V:^;W>S©i^»*«l«WLt>oS»^A<3> 

/xi7h{c«^jtsffi«-r5rt*j-t?^5©T, Bft^es 

[0 0 7 51 (c) ms^Mnmm 
mz. *^w©m 3 mmm t LT©^«fi#agsi*ic 
tcov>Titt?B-r«<k, 06ttiE-©a[»9^-\'^;p©m^3t 

ESS^TBI. H7tt-e©l!ifp!6Sii»-r«HT?*5, 
fe, ^3||JSffJ©Jt«fi#SeM;^iC'b. 0 2fcJ:DI!i 
Wt&3tWDM (FDM) »Ee2l«tra«Ot>Ofca 

a? fflsns©r. ■?-©i!iWtt*ii5r5. 

[0 0 7 6] -euT, »3iiig«©3K«fi#se3l:;&a 

H6tC^f<k5C, FWMttlEffl;*f-Fn>F5 

fc, 0ttfl;sn51t^©g^^*;n«iB*, fi»[gfl!l7 
(Af) tfijsfifflje (Af) travifca&si^ 
jcsai^bTEB-rsA^fcftoTus. 

[0077] :!!f- F/t> F 5 ©MRS, gi![g©#ffij-r 
f^Y^-'VMRISaEAT, ;y-FA*>F©«igfitlo«^ 
^ 3fci:gifigfi5©<t^)ti:©WT*i;^FWM^t©5!^fe& 
B*^i»inj5^©M#5tifefit-a-r<5©SK»Jk1-?. C 

$n?>. JlUt?. FWM)fc*t5g£f5#l«*«^5t©# 

e.-riiitUTtt, ■5-©iii«SMfflj©3fc7-<;u^' 

4 a-eai£E-e$.5ttffl©"t)©*«M4LV\ 
[0 0 7 8] H7fc5^-rj;5IC. fe*0?-\'* 

;i'MRI*^;ifi&gffl!l7T?200GHz, fifefifij 6 T150GHZ 

tb. B.r>. ;«;-F>'s'>F5©1H£M»[Sfi!l7t?l. 6 
niB. fi«tfiffl6-e4imitbfc«^, 5=-*'^;PMJ::FWM 
4Z? mm^ntli. ft^3t©»«{CttFWM?K©%&ttil> 

3 iiMi«»i©3ti!Eg^«ea;&ictc<fc t> T ^. m^mm& 

Ao *>6;tf-F/1>'F5*^bT^i«i«[SAo ©Pffl 
»C#9'Y*>'l'©«^)t*Efi-r«);ii:ICj:0, FWM© 
B^9t:ns.rt{'a:x. h—!'\Z^^m^^^JVi)^<iom 

*1T€*©7?. il5Vie26«fS^lt»Ur)OS^XxA©;*: 

[0 0 7 9] (D) ®4g|Jg«|©iaM 
50 *56M©»4SIJfiWtbT©3i£«g^ae2l:i^SC 
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BI2«tJ:DttMl/&3tWDM (FDM) i^E 

•rs. 

[0 0 8 0] -eUT. i^4^J6«a|©3fcS[fi#aeSI*St: 

©-e-n-en(cfe»tsg^^^;i.Mia£-^«®iE»«»c^ 

Af=A'Xfrna. g^-v*JPn + 4t?-fr*JPn + 

5 t©5"-v^;HWBI*A f ' =B • XtU. g^-\'^;i/n 
■Vm-\L=^',r^)Vn+mt.O^\^)Vfm^M' ' 
= C-Xtr5. dilT, xa-^». A, B, CttSE 

[0 0 8 1] ::©a8tc^-r<k'5Jc, *lljaw-c 

fe. FWM«I)EEffl;!J-|<A>H5tt. «5JStfegA.o & 
+'C.^tUT, fiiSfi«!|7*J:tX«ji![fifi!6i-C. *^f!» 

s«i3»4-c«inii/-^-r<r»j: t*ta*n«. 
[0 0 8 2] -jKfc. 'f-'^if^mmmmyt. ^f^m 

^, Bfg©g^>v*;nwii*J7T:/u "^n^aif-oaa 

t!-i^©ffi|gfc^UK *2.VitiSjafc!-i'©ffilS©S 

c L. T-e©SjS t:-i' ®(aBiciB>!r © y^^'^r :t- h 
1 a©«fissf«fi:-rn«ik5=-^*;i/®fW«*<fB*K« 

[0 0 8 31 c:©J:5««^*6, «5>««ftAo ©fi 

Kfiffi!l7. fiiSgfij6®5^^^;l-HSH&-3£» 01£T» 
t^©S3ibf-i'©-^a3©MBI*}rc^i■€■©S»f&) ©s 

scfsidgje-r-s^itT, sisgfl!i7*j,kt;gi![Sffij6© 
5=-Y:^;w©«ii!i««iii;»tt©7T:^u "^n-^^tno 

felRl^T. g^-v*M5llgS:-3£»©S»<StK)£T-5C 

tfciD, [^#^4®^^sf^*ffili-ct•5. 

[0 0 8 4] ;i©J:3(r, ai43l|«i«l©^tt£^ses^ 

U • '^n^«itH:3»«)tJfi2-PT^ffin?^-5©T?, M 
fiffi!I©«Ifil«fll!SS:'b®lt1?#«*iJ;fit**»S. S 
f&flJJcMLTfcl^^r. 5^A':?i;m8[B*-3£»©S»« 



(12) !^BI¥7-l 07069 

22 

[0 0 8 5] u.^. if.%im\zi&\^x. sft^-v*;p© 

(E) m5SI%«9®ift^ 

*5fiia©iB5i^jfi««itUT©jK«fi^aesi;^ 

BBfis^-rar*?), ii5*»«aj®3tiftg*afe 

M;^SC"b. ia2tCj;0iaWLj5:^WDM (FDM) 4>E 

[0 0 8 6] -e-bT, ®5iiiffi«ai©3K»:g*ae2i;&i!: 

©w«iKEJtsnfc#g^^:^;w©«^3t©iiijiB*t. ^tf- 
HA> K 5 4tt$^•Tfsv>^c-^»:©lE»f&^^'8tnTl'» 

H) l©>t^J6Sc?&f ifSt. 'ffi«®5"'\'^;l'j ®)t 
^iftStt, f ± A . X (A : 1E». Y.\%m imitt 
20 J:5C»)£2nTVJS. 

[0 0 8 7] ±a©i5K5'-\'*;VE«Sff:i5:5C:tK 

W-©ajit!-^©-««i©MRIS&tt-€'®SE»f&) ©« 

[0 0 8 8] {7) 

30 )k\Z. *5g?a©®6^Sfi6S|tLT©?e«[:S#SGji*iC 
KCiViTUJOTSi:, HI 0«-€-©«»5^r^;l'©li# 

^Eit^jj^m 191 i:fe<j:z;Bi aav^rntj-e©!!! 

eSI:&iJ'b> H2CJ:DKWL.&^tWDM (FDM) » 

Eesi»tw«©fe©fcafflsn5©T, •¥-©iiiw«« 

[0 0 8 9] -eUT, «6^JS«S|®)tSE:g^Seji*^ 
Ttt. HI 0lC^-rj;^C, ?l£«iJ[» Ot««) «I±T? 

40 ®9^^:?i;i/*ta:*&;feV>i5ic5"v^>iVSEe-rs (4^ 
»filOi»*J«l®^Ut>ffi*< 1 mXY\zU^i:.o\zmMt 
§) . H 1 0 tCS^r«a|-Ctt. CH3i;CH8i:®lifi© 

[0 0 9 0] «;t(f, SlffilHliiSl®9^^^;P»£l 6. 
9'-V^;i'WRIS150GHz. 200GHz, 250GHz , 5fc7r-f A' 
20SSL«9Ok0i, 15=-V*;PSft:D©}tXA>'X'7- 
P&OdBm tUfc>';^T-A©lg^. ft5=-V*>'l'®i'OX 

K-i'©tt»iemtt0i ic^faoTaboT, Mfidi 

KIO^'V*;!^*:*! 6, ^^^^Jt-MHSlSGGHz. 200G 
50 Hz, 300GHz. )fe7r'f/X2©fi$L«9 0km. 
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[0 0 9 1] m^%mm\z^\yitm7'r:\t, ch2, c 

H5. CHll, CHI 5CDi^D;^h-^fi!«»!0«an 

» -e^rOjiTi. CH2i:CHl 5 t*tfi;^D, CHS 
tCHl li:«tS;feoTU*5. "ffV^lftAntt. iins 

T. *siiS0ijrtt, 011. 01 2K^-rj:5(c, 
M©«fij*tt*t|^U>b(0&iia;SWc-r5c:tT, WM© 

aO, ^5"^:^;Hta-3 0dBWS&TA»Ja:fi**UT 

[0 0 9 2] m^WM^k, £«s^•e2m±^^»ffi 

«tt^tfll*«Ri;t)CD*«*5t, (5) SC*»6t>4>*-6J: 
2ifi©4'ffl3 0©5'^:^;l/©ai«^^t>-&t?&«^ 
lE-&SA0)!itOJC^oTtSl>. SI9©lt5©9^-\'i^.;V 

ft © 4 rJ ©g' r :^;l/^T©3t««ftffiMfc F WM3t«t« 

^UTi^nXh-^^Sfli^S-B-^. fi^oT, 011. 0 
12\Z^tt-mm\<r>^t<, i)-ffifi©«B?Eifm©l^i;t> 
0*t2ft«±t:(5:e;ia:t».t'5t-r-5 (IffletTC-TS) 

[0 0 9 3] '©±5lr, m6*«SW®3ti6:S*SeSI 

fi©ift?*tt«t|^i;t>©*»»vi©T, FWM?ie©5i4*«i 

©f^gSJ;0fllSltc«)*!lTt-5»5;6\ Sff]^©#^JI«s|fc 
*ij-sfc©tl^«fr, ^a$^<««*?iifflTfrs©T, 
JBfVie3llii«S«l»U'p^->XxA©:*:$SftS«ST 

[0 0 9 4] ±5EtfcSll~SI6|lil5«s|-Ctt, 9^ 

»«bT'bJ:<. J:©«^t), ±a5bfcllJS«Stl^»© 

(G) M7^«q©i»iq 

ST. 3t7r'f>'t©||5)-»S[g«ja©?S«*ffifflUfcW 
T>Ml3^\Z^^^B.m^ Ci^7^0iirtt01 5lrJ;D 

A) ] IC*V>T, m^3tlWOFWMC<fc-5i/DXh-4' 

©9'v*;PEHtt, iC, FWMai]E©/t«)©;«f- K/N* 
>H (IBl~l865IMCTKJ:D»Wl/fc;i!f-HM>H 
5) , SPM-GVDSaSICiSSdlS^igJ. EDFA© 



(13) »M¥7-107 06 9 

24 

tciO. l.*^tt©«^^iliSfi*v7MS-e-*::t*J-c 

[0 0 9 5] wn*^6iJiwr5m7Siis«!i*±i;s8^ 
iswTtt, «±©SHs#«bfct#®. wDM:)^at 

RTTO^t^ ^©^^^iliSSa:-?-©^^^^ t ©« 

®^3t««©SlIIS£HT?»5 (a)i!6S#««^»«. 
(b)EDFA©fim»«. (c)FWM«I)I©fcSi)©^;- 
Ha*> H. (d) S PM-G VD«(i*»cJ:4ttlS^«C'^ 
V^TWWLfcaiC, 3t5J>«Hll«S©itA**IS#fltbT 
*;PffiB t3t 7 T 'f A'©0fS#tt t ©H»»C^ «r»T 

[0 096] 

(a) SE:S^M^»«E 
#^Sfi#3t»«AAiD. ttAAs X (n-1) "Casn 

^, **3, ^SEfiisiBSsis©«-&, mn^mmFw 
TgjiaEbfcfio. m^^immtmmzri^. 

(0 0 9 71 (b) EDFA|(J»»« 

WDM:^iC©)tej2l©«^, SjK©§ffi!|*tt&^K-r 

30 DFAi4&mmVrz^<0ASEy.^^h}m iASE 
7.^i7h)V^mt\mEDFA<omn^1Sizmb\f^'t<0 
7?«5) *^-r*«> iK«©EDFAfitlf-ett, 1550~15 

60niD©«sia*^ fimwa/t^s»»JiKT*i9, r©» 

[0 0 9 8] ±JEa^®^«»««tUTtt, ipj 

#©^btU535DiD#jfi*t^tfenS, COttO 

40 EDFA©fiJ#»«1iAABo,A!£J4;k:-rS#a!tUT 
B, EDFA«|f^;i^©Sji^b, ED Fia^©fi3g^fc:. j/t 

[0 0 9 9] (c) FWMMlJEE©fc»©^f-HA>H 

mimmmzii^'^r'hmLftm^, ^yr-i/w^^ 
»iftSHja©««sfflt»fc^wDM (FDM) mmz^ 

fiAt ~A. ©ffl^3t!£A*U&«^, ^:®«t>©tta© 
3jSA. . A) . Ai \Z^0, i/ty7-in<03»:(D^m 
SO mm^^ziiiyi^LXs tet&Xm (i^k, i* 
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k) oii4cD3t (FWM) am^t^. 

[0 10 0] JlOiffigAuk tt, WIB (1) 
*HiaT5^-V^;H!c*«#Vi«^fctt. 1, J, kOiffl* 

[0 10 1] -m\z. 3::)0m^<DMm^^xs^y7 
-Pill tm±^mvni tt. ^-n^n, ±MUifc 

(2) . (3) iC**:^ (4) ~ (6) itTSsn*. 

01 7IC^-r<fc-5tC. 1 6ia[®g^3t*5ggra 
I^AAs =1. 2iUDO^MIi»CEBb&«'&©, 5^^:^. 

i/u7.h-{^m mi&vft (7) ©w-»«sH 

isic^f. c:(0fH!ctfflii&;'?7P^-^'(i, A=1.55 
XiiD, xim=5.0 xlQ-'s esu.A.d =4.6 XIQ-" m 
' , a=5.3 XlO-'m ' {0.23(IBAm). dD/dA=0. 
065ps /(kin- mi'), L=90lan. Pi = 0 dBm/chti^o 

[0 10 2] r®Bii 8tc^-rJ:5fc:, fi-5^-v^;ncm 

ic, ^\^)V2'-A-Q!;u7.V~-i;'i.lflmXt.n.^ {Z. 
n\m 1 «!g«fc*ViTBI3 tct DBSWUfc-bOtl^tt 

^^^^JH^^ftMD.bi S0.25ps/(kii-Dii) et± 

t), ;m**5(l«<llJOFWM«IEffl^-Hn>HAA, 

[0 10 3] (d) SPM-GVD^«fcJ;S«[S#« 
B 1 5 tt*56W®m 7 llig^ni t UTOJtftfi^Sgjfetr 

1 2tt3tfiM8S (3fc7r^A*2) 

IBWT^'f ^^-f ^^iliS (ID-I!ne aiiipllfler)T» 

•5. 

[0 10 4] *&> 1 3ttJt^K (3t7r'rA*2) "I" 
CS«-«|«RJL.-,., ('f>7'f>«fi»«l 2®miB 
L,.-ii.. JcOfejCtiMH) TJfATSn-SH^I'ilitag 

(Regenerative-repealer) C®fl4«f'aiigl 3tt. 

ifi. m\^^wtim\zis.^tii\zmititn)V7.\z^< d 



(14) !|$IB¥7-10 7069 

26 

ilLTeM-rSfc*®^®^, ^t;«i|i (Reshaping), 
U4''rs>i^ (Retiming). gigiJH^ (Regenerating) ® 
3:3®R*»6>S:.5«IB*%U 3 R«t»i«8gt>bl*«n 

[0105];$6lw, 1 4(ig|2(:J;0fltr)£b&«lj£ 

(SfiiiiiS4) c<to#afljsnfc«^3i£*^Mirr«i 

UT. *|gJS«3|Ttt> ±j£Ufc2Ht«l ltSMttll4 
i: ««®'r ^^'f >'*'8lg 1 2 * Jctffii't'iStgg 1 
J^? 3S^bTJt7r^n2tJ:»J«a!-rsCli:-C. 3tiii|i 
^*iBIWDM*it»Cj:«3fcfi3l» (W^'*>iBI'>;^xA) 
1 0AJ«}^SnTI.»-5. 

[0 10 6] ^ST. ±M®J;5/Sitej^»l 0®«^, 
fl*fiBI»13®MI»Li-,.p tt. ^K, (JK^^-f^ 
"fittJISl 2T®ASE»«!{C±53feSNR5&iki. ®5t 
7 r'f A 2 '|>-C®Kerr^»«£:^M^& S P M- GVD3»* 
CJ:5»[)g5e{bt®2^®SHTIWIS5n-5. |^«pK, 
3t7 r -f A 2 tii'sOA* A7-®TIBtt3t S N Rfc J: D 
MlS^tl, ±IS«SPM-GVDJS^lC<toTS!l®Sn 
20 -5. SPM-GVD3»«tCJ;i&}^^fl2®SWBiC 

[0 10 7] Bi 1 9 ic, esiaa* i ocbps. o^-r 
>*^is%i 2®minLi.-ii.. £7 oiai^L/Titt®;^ 

SeSf S«^®)K7 T-f A* 2 'v®A:^A7-a:S** 
ilK3gl 3®l«|gL>-r.p ^:®Nfi^®«fi|&^-r. ^3^Ji4i 
8g ('f>7'f>>fiBISl 2) *»6®>tffl*0«f!iS±2 
dBt^Jt-r^t, fP^^J-ftfflD.iu, =±lp$/(niD-k 
JO m) ®«^tt, H4«fil8gl 3®WIBL.-,., ®g;*:fii 
(t2 8 0kiDa:;Ci:D. ff^^K^fflD.n.. =±2ps/(nin« 
km) ®«^». ff^>1>j|ilji|l 3®|!QIBL>-,., ®S:^{I 
tt2 10kmi:;&-5, gie«e3l**S-r-5&*»Cli, W 
^4)-»fiiS/h$ < a.03t7 r 2 'N® AA/^y-S;*: 

[0 108] 

40 fS.<^fs\^TiSY (^77'fA2) ®BffSi|*tttL/T»4, 

lr±AA. , Oii-ffiUXU-:/ (-^#:iJ-») dO/dA® 
3:3*t#>f6n«. j:CT®f»4>«»«tf6'3^±AA 
0 tt, DSF®Sii±®«e,o$fcntT;^i:<. fl^l'iBI 
SI 3®MBIL.-,., t'3T®3t7r'f A2®fi^;6flBj® 
«»«&fiAo ®«:*c3e!ft1i*S«-r«. 

[0 10 9] H2 014. ^IB®DSFIC2«©«^Jt* 
A*t. -€-®-:3^®JS[SA2 S1557nmlcH)£U. 
A'®iSfiAi S:afl:S-e-&i:^®FWM5545KlJ^Jj®«l 
50 giilS* (H2 0«|', a3fLSSI«nrSiKbfct>®) *a^L. 
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(15) 

Z 28 
TtJ^.. rOi:^, 3t7r-f ASSe Okm. #m#?tA 

a!i)tfi«i2:vsKfi«!Ht::^^^suT*it), Jintt, siis© 

CO 1 1 0] ±j^cr>tt;^i2:5^JtbT, *«Mom75^« 

5«^icoviTra-r«. lu^, 0i3(c^-r<t5(c. 

^;i^®ft#3tS«reilAA» T?EgbTV»5. 

[0 111] COt#. 3t7T-fn2fct>l'»TO*i)'« 
iftg«Gc>€r«SH©Mifi;S*a (Ao-AA*).*:?)*)®^ 

gflllCtt. FWM«]Effl:«-HA*>HAA, S^lt. ft 
fi (Ao -AAo -AA, ) iOfeaSJCSftSfiUlC. 
A^<D^f^)V<Dm^% (5^'\'*;H~4TiftSAi ~ 

A4 ) s8eBtTVi.5. *iiig«iin?tt, g^-\'*;n©« 

SAi tt, DSF 0t73"fA2) ©*5)-^S[fiAo 

asiJcSffliic (AAo+AA, ) it\mnit^mzwi^ 

SnW* (»S (Ao -A A. -A A, ) 

l©ftgAi i:-a-r-5J;5ICtS5feSnTV>i):! . 
[0 112] **iS0imi, )fc7r-</'?2>fc© 
s p M - G V D ± 0 «e 3 ?iF#^j-«e D 

.11.. tcj;oa^^n-£)esiBrie»«AAsFi,-cvo n 

tt, J67r^/'?2fcoviT©S^^tt»fi«&:3€f«IS© 

SS:!^ (Ao +AAo)*^&Sftg<S!l'N, AAsfo-tvo 
= |D.M.. I / (dD/dA) fill^©^«T*5. w 

©t«, 4&tt)e3l^ffi-ej.^«i^»ft:S«S:5«A 

Ao *r*««lt*#<WP$-r-&fc»C, «fiA 
spD-cYD C= (Ao + A Ao) — A AspD-6VD D 
;i^4©»ftA4 i:*»-a-r5J:5fc^SnTV>«. 

[0 113] 3 **Jfi«1fja, 3t73"fn2fc» 
tSSnsEDFA (-f^^-f ^^iBISgl 2l;:EBSn-5*40 

AAsfo-«»» = I D.iu. l/(dD/dA) 

=l(ps/(niii • kiii))/0. 08(ps/(niB ' • km)) =12. Sam 
AAo = (AAsro-cvp -AAto» -AAi ) /2=1.75liin 



1$I|JP7 - 1 0 7 0 6 9 



©fiJ»^«AAE»PA m^\mi6\zmti: 
5Ja:1550~1560DiD©«H) rtK, 4O09^-\'^;V©ffl# 
3t*tEHSn«, HI 3«fcttHS^U3a:V»*». # 

!f (m#?t©3fciis) ©sjiitt^sftiWflifijsc 

<k5#©^3t©Jt«[S««ii^*#«1-5«^»::tt, •€■© 

«i(i^i-»ci6:i;T, ««^^*;i'©fs^je«B2fi-r-5»« 
[0 114] jirr, HI 3izmbrc{Bn^mmm\z-:> 

eSljiSlOGbps©4tt©«^3t*»[S|IB[HAA5 =2nm 

©^mi^rDSF (3167 T'f/'? 2) ©«i>»fefiAo ct 
OfeSSfifflfrEfiU -f>7-f >tSiagl 2©MIBL 
I, -11.. £7 0km, n^tt^iftl^l 3©nigLi.,.p ^2 

[0 115] S-f, 3fe7r-f A'SS7 0km, 
©A*/'<'7-*+6dBm tUfct€r©}ftgMlliAAj 
Mf^. ^T©5^^*;VT©i'nxh-i7M«J-3 0dB 

e;TK;^5^f-HA*>l<AA, ®gi|g*02 1 ta^f. 
::©E12 1 iSSMRIAAs =2im©«^ (©^3t 
»«AAtD« =6nm) tt, 3!f-HA>HAA, =3i»*t 

CO 1 1 6] -f-UT, 01 3»C^-r<fc5IC. EDFA© 
(1550~1560iuii) S*S4fiJffl-rSfc*. 

S-rs. J:©i:#, SfiAi tt, irifit&aODSF® 
^^J-fliSfiAo *»6Jgifi[fifl!|t (AAo +AA. ) m 

mniti&^tis.^. Sfc, HI 9*0, B^+illlSgl 3 
©WKL.-,,p =2 8 0kmT$.5fcJ6©*F$^>«;fiD 
.110. li- Ips/dm-km) -T?*-5®r, 
JtiSEglSiStt, ttJELfcaD, ftS (Ao +AAo)*^6 
fijftfiK-^, AAsft-evD =|D.iic>» l/(dD/d 
A) £il^®«J|iT*D, 4atfeeapI«ETl.^«^>« 

Sfi«e.o#AAo s-rt^/t*tt;*:#<flF$-r-5;fc* 

fc, JSfi (Ao + AAo)- A A$ro-t»D tf^^r^)i'4<D 
^, AAsro-sfD , AAo . Ao 0^mt^0^5tZM 
[0 117] 



Ao =A. +AAo +AA, =1564.75iiB 
fil±©»Mtt, «6:dSAAo StS/h©*-^©^©^* 
5. i>»XD-:/dD/dA*t4^$V»Sif, A A 
spo-t.t *t^€<&D, ttS-^lTAAo 

^ctafl-c^^^^iztsi^. 

[0 118] HI 3r\tyt^immmim^^is.\'>m^iz 



50 



*;V©«^?l£EeSff*5«^lct?ViTlttMT5. 

•5, *«?«©m7«lfi0!l©3fcftft#fieM*itT«. ?t 

4o©9^r^;i/©f?^Jfc«as*aL.T 

[0 119] *r, HI 40±il!»C*-r«t5«C, 
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)t7 r -< A 2 "fT© S P M - G V D^!i*»c J: 0 ft;t;^n 
014©TafcS^1-±'5lC. 31£i)-««f8lg&fflV»T 

[0 12 0] noil?, 4'r)©g^-\'*;u©M#>ttt, )t 

it«»ltH»»C, ttS (A. -AAo -AA, ) iOfeS 
iRSfflHtt^MKlAAs TSBBSnSttfelC. ED FA 
©|tm««AAEDP*rtfcBBfilSnTVi-5, 5^^* 

;n®«SA. tt. ^i^msfiAo ji^essESffljic (a 
Ao +AA, ) itnmnitWL^ Uo -aao -a 
A. ) i-a-r^si^fd^^nTVi*. 
[0 1 2 1] -e-LT, mw.mmi\z^^mSi0^i^fSL 

iftgAo SAA.cW*i»[fifllK>'>'hS-e5J:tfcJ: 
0, 01 4oT®ir^-rJ:5(r, 4-3©5^i'^;i.®fi# 
JtS:. M*Ht±, eslW«6^«iAAsFD -tvo I^CEBU 
Tl^S, SC*, 01 4tf{CK0a^biftVi*t. 
1f (ff^^©3l£IS) ©fij6«l^«tft«>[l9liai(:<):«#« 

^3t©3tSES3E«ii>^#ifr-5«^fctt, -^©gEii^^t 
jsuT, fi»?-v^;i^©©^3tsEa-r5^«AAi»ii 

[0 12 2] 01 4«ffcBia*U?aVi*^ ±ifi© 



50 



AA(C= (2 • AAo — AAsro-6?« ) +AAg 
= (2X9.5 -12.5) +3 + 6=15.5iiJii 



[0 12 3] HCT, Ell 4lC^tfcm^3tffiB«fcO 

cj^fc4J-«tt«S*ffiV>T. ^fc77'^>'^•2^c:^^iT©«^^ 
»ii![fi«^otAAa SS:*:lct1F$fs::t*tTir. J. 

^, ?t5^«tt«8gou-'fX >ta5i«®A*^6^^ii«i{itiS[ 

JO S->7hfiAA»c*S/hfct--&«-&*#A-5, S&. ft 
Silt UTttH 1 3 ICJ; f9itt9gU&'b©i:IM«fr^, 

[0 12 4] ai 4©Ta«c5^-r±5(c. m^mi&\t 

e>OlrOTfSA»6fiiSfifflI'NAA»f»-e»» ©(BBti^i)' 
»«fi«6-p|?©T[S*»SfiiRfi«l'NAA5rD-GTi) ©« 

AAo(iii)= (2 • AAspD-cvt — AAtDK ) /2 
= (2X12.5-6) /2=9.5iim 
20 tft^. r©tfr, ^J-»«««©.a*HJ©*i)-«jSfiA 
0 ' tt. «^»«AAi.ii ©tfiCxCifcB-r*. 

[0 12 5] 01 4®±afc^-rj;5 

\Z. FWMa)£E®^frA^e, 5"-\'^;H®SffiAi tt« 
ii-««fiAo *>6fi»[fi«!HCAAo +AA. jfltainT 

Ao =Ai +AAo +AA, =1572.5noit&0, Ao ± 
AAo =1572.5±9.5iiiii 

[0 12 6] Urott, httA A 

Dcfi. Ao -Ao ' OTO±at*66n*, 
+ AAtoi 



[0 12 7] tt^. 01 4(CS^-r«3lTtt. iE©^>i[ffl* 

fc:33ttiJ-»«ffiS*iiJ5.5;ft©-C. m'$(0'y>if 
;i^t-H7r'fA Ci)-fl!fiD.c =18ps/(iiB • kn) ) 

Ldc= (AAdc • dD/dA • L«-,.o ) /Doc 
= (15. 5X0. 08X280) /18=19. aim 

±i£L-fc0i siJiytHi 4©««ir». -en-^n. 

««S « e. ^ A A 0 **g/h t fi;*:©«^ »c V> T A«J 
02 2 (C. €^3K$«^f[ili[gAo ® 
Sig[fiffl!llCEBtft:«^Ct>ViT. «e)r>lrAAo 
r^^^i-fiiiSfiAo t^^»«fR«S->7h«AAoca:® 
M^SS^f. c:©02 24'. ttfiMiHAAs =2imi. 

- H/t > H A A , =3 DiD®«^*si«i-c*r. jftsmm «? 



A As =3MO«^*jSi»T?a^-r*». J:®i$, 013 
iO. ^^mk&U t5^-\'^;H®8!tfiA, 
SALftt*ntfJ;V>©T!> ;i!f-HA'>HAA, =lnnit 

[0 12 8] ^©J;5t, m7*Jg«s|03taS^£ejai 
iS^\ZiiiX\t. 3t7T'fA-2©*5)-«Si«Ao Ma©« 
«&flJfflbfc>£*Hi^+i!8WDM;&J!:»r*t>T, FWM 

®»»ss»fr icft^^^ *jp®«^jK sesr « c t 
fiAo i:M-r*9fS4*ttSM«ic-rsiit*tT?t. 

[0 1 2 9] *ii«£<iautj;n«. ^^wmmt^ 

:3€«H*<fct?FWM«JEffl;y-HA'>|<4#«U. jR 
g (Ao -AAo -AA, ) iOfeSftfifllfCft?^^* 

)Vom^%^UWt^Z:t\ZiiX>. JK77'fA'2©fi* 

\z. FWM®iKS*^«iE3nTi'D;^h-i'{rJ:S«S5^ 
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[0 13 0] $&, :^mmm\zj:tnt. SPM-GVD 

EDFA®ifim««AAB[.i-*rttS-5"-v:*;;K0©# 

[0 13 1] ±5!EL'fclB 7 4t30? 

(H) ||8SIJt«!l©l»?g 20 
mz, *56W0»8||JBfif!ltl/T®Jt«fi#ae3l;^SC 
{cov>TiKW-r5 0 2 3 tt-€-®1*Sc5^-v*;p®«^ 

B©«»fi«|£^-rH, H2 5tS^-©«»i[iRg«6'3l? 

«©t>©»cjiffl$n5©7f> •?-©KMtt«iisT«. 

CO 1 3 21 M)*bfcm7^iS«s|Ttt. 
^3t&^7T-1'A'2©^^^«iSgAo itJfeSifigfflllc 5» 

5^-^^;i/©«^Jt«iie73'-f/'?2©«i>«»fiA. ±D 
t>fijft*fflIlcEgLTi5»5. ?V*;H©»fiAi SE 
D F A©3flJ#««©fiiSfi«1550nfflCS)t U&±t. S 
7 *Jfi«©H 1 3 fcTiKWbfct>©2:^< I^U^atCi 

t©H«SS^3£tTV>*. 

[0 13 3]fiP^, 02 3»C^-r<t'5{C, ^7r'fA'2 
©«5}>«»fiAo t3t7r'fA2®S^:)^lRj®ll»S[« 
S«SO$±AAo tS#Jtb. it7r'rA'2fct3ViT 40 
©«5J-«&fi«6^^IBIl©S»[SSS (Ao +AAo)J: 

*«WIJlAAs -eEBLTV^s, c©t*, ^yr^n 
2lc:3tiT®^5J-»a6fi«^:3^iSlffl©MiS[gig (Ao 
+ AAo)J:lJt)fi8EfiffiJttt. FWM«l£Effl;!!/-HA*> 
HAA. '^mi, (Ao 4-AAo +AA. ) J:r}<b 
StcSiSfitHc. 4o®?-\':|;;>®©^)fc (5=-v*JP 
l~4t?j6gA. ~A4 ) SEBUTVi*. 
li. 5=-\'^>)H®ia[fiAi tt. DSF (Jt77-1'A2) 
®«^fltiftSAo 30^6£»gfi!llX (AAo+AA. ) i£ 50 



!|*H¥7-1 07 06 9 
ttSitlfcttStC^^tlTtiS CfeS (Ao +AAo + 

A A, ) *t^^*;n®ffigAi t-arsj;3icta;« 

[0 13 4] Sfc, *^Jg0!ITtt, ^^r'f A2>t>r® 
S FM- GVD^a«»C<fc 0Si^3n.5flF$i^ffifiD 
.11.. (C<kt)m^;$n'56MWIIffJ«AAspi>-eTD 1^ 

4^09^Y:^;;l/©fi-9)t*iEfi3nTV^-5. 
0, 1212 3{c5^-rJ:5fc. e2|Blll;S:fi#3tSEg«fili 
tt. it75"fA*2C:Pi»T®^^^ilSEfi«S:3#teB® 

(Ao -AAo)«^&fiS[:gfi9'S. AAsFD-cTD 
= I D.I I.. I / (dD/dA) £tl*l©®«r*.5. C 
©if?. 4SEtfee3IWfi6ri.^«^)-«»ft«^^^A 
Ao ST$.5i«f»t:*:€r<f^$T^fc»t. iSSA 

SFl»-«tO C= (Ac — AAo)+A A»ID-G»D D t^-V^ 

;i'4®»:BA< tAi-&f5J;dfc^^rnTVi5. 

[0 13 5] ^f>\Z. **Jfi«9ma, ^fe7r'f A'2tcS 
tt$n«EDFA®|lJ#»«AAio»* («*(JH16K 

S^f <i:'5i'il550~1560DmOlBH) ftfC, 4Z)0^^^)V 
®fi^?l£*«EB$n-5. 02 Sif'tCttE^L.TSVi 

m (DW&^'i>iSL&mmnmiz^^^mni>t<D^&^ 

•v:?i;i'®©^3iesEfi-ra»«AA.D>i sjissgLTiajt 
■ra. 

[0 13 6] ir^T?, 02 3Te^£^^«S[}ll«88*fflVi 
T^. ■c>SD, *56W®iS8«JS«^®^«g#ae3l;^ 

[0 13 7] ai"6, H2 4©±gl!fcjS-rj:5fc, 

3t7 r ■< A* 2 tti-C® S P M- G VD^:l|{C<fc 0 i*j£Sn 
-S>ff$5)-ffiittD..i., (C^O^^StX'&^MpJtiff^A 

Asfo-«». ^l-fc, 4:^®f^^:^;^®M#^t«EBbT*» 
02 4©TI9:C5^-rj;5lc, 3t^>tt«fflS*fflV»T 
Jt7r'f A2®«^i>«iSfiAo 4A« ' {C->7hSl!-.5 
ctJciO. 4o®?-v:?;;p®m#Jfe*. A*HJ-±. 

i3|nI|g^«AAsPo-e«D I^ClEBLTV^d. 

[0 13 8] C®i#, 40®g^t*>'l'®e#3ttt. 3t 
iJ-«««igJCj;*'>7M(ffctt, 02 3{rTifti«U&E 
BM£:nfillC> (Ao +AAo +AA. ) 

iii[fifl!i(r«nMAAi rwim-&ri!&tt^\z. edfa 

®f<mW«AABDF/irtKEBSnTV»^. fSiis, 

;nffla!£SAi tt, «»«iiS;gA, i)^is&i!i&m\z a 

A 0 4 A A . ) ii»Ktlft.»& (A 0 + A A 0 + A 

A, ) t-sfc-rsi^fds^esnTi-i-s. 

[0 1 3 9] ^UT, ?t^^»««8g»Cckl3lllS©«^^1ft 
KfiAo SAAoc (=Ao ' -Ao) fzi-)&&&miZ'y 

7hs-tti::tcit), Bi2 4©Tafc^-r±5c. 4 
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m 7 mt^mom 1 4 fcTsii« ufc j; 3 \z. 

ffi[«S«&'3#0TfE*>efiifefiffl!l'NAAsFD-8vo CDtt 
•It. «i^fl5tg£:S«60€rAA» *S*KfilF«T?#5a^ 
[0 14 0] Sit, 02 4«t»lttt0^b;^Vi*», 

i^iZi^CX. 1g»9^-f*;KDffi#Jt&ffigfS#«AA 
• Di *t£5iLTKSr5. SSJC. 02 4«fl::K0^U 

»««8gO»»««fi«^t3#«li± d Aoc S#itL, 

itoViT-€-©^>««i«fia6o€r«iffl a A,c fc* Wist 

|g9~^l 5l|}fiffiltC<k»3JJtTJClftM-r-6<k5;a:fc®£ 
[0 14 1] ±»l/fcH2 3feJ;r;H2 4©«l|Ttt. * 

n-en> «^>itt&s«^^^AAo*<s/hts;^©«^ 

{C':3V>TlttMtfc*^ H2 5»C. «#3t**4>»tia[ftA 
\ZMt^^mm&ko t»fK«l«igft->7hfiAA.c 

Lkm2 2iz^if^wcmtmm<Dhmmmt^nxis 

gAo (COV»T©«^*i, m2 2\Z^Lfth<Dt\tm\Z 
[0 14 2] C©J:^lC, ^8||tS{)!l©^«[:g^£6jS 

tt. 4:3©5^^*;i/©1t^?e*esr««^fc^ViTIB 

ft. hmLrzm7^mm^^z^m8mmmx\t. ^'^^ 

^JP©©^**. «5>it«SA. 
gfiO©v>rn*»-*©ffl!fcEa-r-5«^J;:-:>viTKM u 

*mmiz.tnzm^^*i^^cr>x\if3i<, 
*;i'©«#3feS, «iJ>»)SEgAo ©WICEfi-r-S^li: 

\ziEM<Dm^mwtMmsm^^^!mifiib^. 

[0 14 3] (1) m9^^m(DSim 
:kiz, *«ifl©SB9^ifiWtUT©3t^)-««tt:i^»ct? 

^^xSi^r^t, ^2 6\t^0zfnyi;mxSbr), r© 
02 6 (C*I.>T. 2 1 ««afi^S?tfi^lC3ElftbTjl! 

mnmrnm, 2 2tt>tfisi8s ot77-fn2) *jc» 
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[0 14 4] 2 3«§»t&^ft^^£SStffi^lC 

3ES|-r5Sfi«n?. ±jfibfc2Ht«2 1 tsm«2 3i 
«»©*i(IS§2 2i£:frUT3l67r'fA*2lcJ;r)»lB8 
f-SCtTf. 3teM«2 0*t«fiE$n. C©3tfiMJil2 
OK^V^T, Sl©«2 lA»6©m^*<. «|'«tS2 2* 
J; tXifc 7 r -f A- 2 S^M^ TSffl« 2 3 'vess a n« J; 5 

[0 14 5] ^-UT. 2 4 A, 2 4 B l4-tn-eniE©^J' 

io «fi+B. ft©»«a-B?&*-r«2as©3t»«tt« 

j:ne.®2as©3t^>»Mmign.- 

s/h2 4A. 2 4Btt, =Ftb^Minx^D. ^MTS 
<fc5fC. ^fiM«2 0 (3t77'fA-2, M««I2 1. ft> 

iiitsg2 2. s««2 3®vi-rn*»©«4^) cifAsns 

fc®T?*5. 

[0 14 6] tH^-C, 3tej3l3K2 0*», 01 5fc±0 

&5Bifff«^>«fiitt/jNa<;ft5&*. 5=-Y^;v (e# 

a) ©EBttBS-€-©»$4^tSHefill^CiRJ&5fc8e)©5ie 
-MSHJfilJilTtt, 3fc7r^A'2®«i^»i!lfi«a®# 
h-ir&ilJtS&j&fc, Jie7r'fA2®^ii-ftJKSt« 

^5e«fit*«tTiris*«, -to^^©^M»ii« (i*fcf5 

7. |g8IIJS«i||tCfett501 4, 024©«i9#Sa) 
gta^. ^©i3;S^J-«««B. SMFfi 

[0 14 7] !I$(C. |g±©3feii«->X5"A©«^. 
JO MIBtt-gt?tt;ft<, $6K5IIR®?t7r'fA'2©«i)' 

iJ-mSS^KTSJltttHSfPa&a. ■€•©«:», DS 
F (3t7r'fA-2) ®iir^)-«c8tSMjifcffi^3tSfi$tS! 

^*imKIW»C5^«fi®iE^JiJS;S:-5Bll6 

[0 14 8] ^ZX. J:®»9*JtWP»> 3teSS«2 

o©^^«:*s««-r5fcje){c, ^*fflissnfc2a«© 

'y h 2 4 A. 2 4 B S-tn-enjtfiSI 
» 2 0 fc»A L, ©3tejil3K 2 0 ©e3l»tt«IA»t 

4£? )i^:4r©3t»il!««|ga.--;/ h2 4At)b<«2 4BS 

m¥ibx^&imm2 0 icjf A • KfiL/TVJS. cnci 

[0 14 9] Sfe, ift^»2 0<D^«lM^miS.Xti 

aii«snit»'ftao«f#tttfi?!*©?5F#©3t 

^>ftffi«8g:i- yh24Afcb<tt24B SSSJ-T -5 

t J: 0 aiii(zjtfisi?s 2 0 (D^nmmstti, Z. t 

^ <):n(£. {e'er ©iRiillSlc>e:i;;^3t^«MA!lg£Rfh- fit 
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i^t^ct:fi<. SPM-GVD5?i«»c<tSJfij{^5i5^b-?> 

to 1 5 0] z.z.r. m9^mm<DM,»mtt&mm\z-o 

ViTBiWfS. gaaSSl OGbps. -iyy^ypmsi 

MBLi.-i.,. ST 0km. ^ytmmssi>^<b(oytihti(r)^ 
.1... =±ips/(nDi-kiii) •vm:kn±'¥mssmm\t2 8 

OiMtfi*}, 2 8 OkBSM^iDm^^OD^mfi^LrH 

±2 8 Ops/nm ®4^S[«fi*t£x|ITS)5. -S-CT. 

«. &m^^mmi>i+i2ms/m o*^. ^>«s+iooo 

ps/nB t-lOOOps/nm t®Jt5>«fflffi§ga- h 2 4 
A, 2 4BSffl«l/&«^> iJ-iC*-1000ps/im 03t4^ 

«!tMisg§3.- h 2 4 B*eiiK+ic#A-rn«, 

»m7i^+200ps/iiiii<!:ai3, eS|BliefC)S:-5. 

coi 5 1} (J) mi om&mnKfia 
&^t^2mm<Dmmm:3^^y h*^^*ffl«sn 

^«ft(D||;%^miicafH®%^tt«tAISan»> h 2 5 

A. 2 5 B*t^«)fflit^nTli5. 
[0 15 2] r;:-Ctt, ^^ftSBl, B2©2aS03t 
iJ-fR««»a=y h 2 5 A. 2 5 B*t-€-n-en«»fflffl 

jt^n, ^n^0yt»mmetsi:i=.yh2 5A. 25B 
&a*^t)ii-T«*jsnfc3ie»«*©i§rL- k 2 5 
*^ ^tRmj^2o myr^n2, 2i««2i. "fiStss 
22. sfi«2 3©tirn*^oa5») fc»Asn-&±5 

[0 15 3] -eUT, *^Jii«!ITtt, Jtaflv';^'rA» 
KS«»c*ViT, 2aiB©je5)-fR*|««ar:y h 2 5 

A, 2 5B&. tjsfe. iB^-a-*^^;^*t^^ni?n3fc 

fei^?^ 2 0 (C#AL.. CC!)3tei@l?^ 2 0 <Dej@|i|#tt. 4$ 

«^*©3t4^«««|ga:ry h 2 5 (BI2 7 

'fTtt3<0O5t5>ffi;««88:i:::>;' h 2 5 At HH©>fe» 
«Sl««88n.-5/ h2 SBtSia^^Jj-a-fct©) 2 
aSI®5fc»««m88a - -^1-25 A. 25B©tf>*>&S 

[0 15 4] cncio. ^^^»«s«5o€r!0t^?gT? 

t»5«^IC^**SbT, 3ee2l«2 0©»«fi*ffiaWK 
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yh2 5«, 2aS©3t^i-»1t«a§a-y h2 5A. 2 
5 B ©«t>*^ ea*? • «J£b, 2 0 \znX • Kfi 

•r-5 n t J: C , MISSUS 2 0 ©»«g*qillfc»«» 

[0 1 5 53 i©i5t, Ml Qmi&m<om^mm:s 

SCKioTfe, S><r©fi^lKC«i;fc3ie^>«*t«»*« 

H- •»f^-r*^:t;*<, SPM-GVD3S*fCj;*iR}g 
'r^^^iJ- HA-> HC-:3l»T©^>g!i:aSifatClS«T? 

Tftt. ^*fflfi3nS3t^i-«*i«5!g:in2;h;fe2aSt 
5t>©Ttt;a:ti. 

(0 15 6} CCT, »1 0Sllfifii9OJl#:W;4»tt«fc 

tSV^TSiM-rS. ®9^JSW©»tt«it|tl^«»C. 28 0 
ki€SI«©m^0iMtat bTtt± 2 8 Ops/na ©5^ 
«*l««Ji85.!lT*«»^C, WAtf, 4*«aAl. A 

2. Bl, B 2 tLT-€-n-en+300ps/ni, +100ps/n 
m, -SOOps/nm, -mps/mUi>yt»mmmS::L-y h 

tt, BlX3jH+B2XHH*ia*^b«Tfiai»«fC 

ifA-rntf» tt5)-ika**+2oop8/nmi:;s:t), essirffifc 

[0 15 7] (K) fgl l!(td&«!l©i»N 

■o\^xmm-z>h. 02 8tt-t-©:/nu/^Sl, 02 9* 
J: O^S 3 0 tt^-n^n-eoSI l ^00!l*±t;il 2 

[0 15 8] 0 2 SJC^fi'St, *IIJfi«i9fc*5ViT 
t>, :)^€£«2 0!dt, iil@«2 1, 4<iilllS2 2, 
2 3 *)t7T'f >''?2 1 i 0«lli«bTmsnTlri**t. 
r©iH lSIJfil«T». 2lfi«a2 1tt, ^^'r^)V<})% 

fc^C, J:ne©©#JtlCr3^»T3tiS:g^2«fTa'5"t) 

©T, #5=-v*JH5KKJtSn#^^*JU©«ft«^* 

40 filf3ti6g©«^3K(C«tt-rSS§t/5t«lftSS ffi/01~E/ 

04) 2 1 at, S5"-v^;us®ma/?tamaB2 1 a*^ 
e©«^?tsswTJ:n&®«#5t^£#a{b-r^>&*© 

[0 15 9] Sfc, SM«t2 3B, 2I««2 l*^e.3t7 

7'fA2, '*»iaii82 2;£^M,-cejisnT€&^afl;s 
n&^g^t^t^ 5^«-r » 1 1 *> c«ris^««a<t#»c3g 

• ^^ST-S3t^i-I8ffi2 3 at. #5'^^;PS(cS:tt^n 
)fei^«fB2 3 aAi6^)-ESnT#/S:^K5^^^;V©^^ 

jt*«a<i#icaE«r*3t/«aa5«fK (o/ei~o/E4) 
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2 3 btS^lft^TSI^^nTVi^.. 
CO 1 6 0] *bT, ^mm9<ir\t. 2l©t»2 1©#« 
a/3t3E««2 1 at3t*Sfl;fil52 1 btCDMtC, 3t» 

(D^'^^MzmwL&B i(DmwLmmm=i.:^y ^ 2 5 

B 1 ®3ei^««}««a- -/ h 2 5 A t4J-»fiB 2 
«t««l§a->yh2 5B<!:*tiro|Stte.n. SfiAs 

®5^-\'*;n::tti^ftitB 1 ©^t^j-ft^ftsgo.- y h 2 5 

Ai>i 1 Ol.Oi^ftfiB 2 ©3t4J-il:tlf8S3.r:y h 2 5 B 
*t2t?«tt6n, «fiA4 ©5=^-fr:^;HCtt4^1R*B10 
3t»ic}t®g§3.r: yh2 5Ai)n rD3.-::>i^WLS.B 2 ©JK 

h 2 5 B*«3:3iglt snrt-iS. 
[0 16 1] C©t#, ft9=-*:^;HCE«Sn«3t^>« 

ffiffliga- >y h 2 5 A, 2 5 B©Kfi». isa-&ii-sas? 

^5^-\'*;P©fi2|!Rftt*Wt&^>b©*h9i*7 
^HX^-CiDS^UTfeiViU 3te2l»2 0©^> 
f(«*<S!l5eWlg-t?*n«^-©M^ie«fcS^ViT{t^Jt 
©^J-»ffl*»fiSlBl|g;S:i^»ttrtfc;Si<5 -bcSSSiUTt) 
J: VI. 

[0 16 2] ISI2 8Ttt, S^m«2 l|*UC^5>a9t«ig 
h 2 5 &»ttfc«^lC":3ViTBiWtfc*t, jicDjt 
h25tt, 1329. H30 (C^n^n 
3Kr±5fc. «f«l«2 2^S««|2 3{j:KttT'bJ:K 
g| 2 9 (C^fi 3 fC, 2 2 IC3fe^i-®««!ga- 

h2 5&^lt5«^, *ai882 2ICtt. C:©fi»ig2 2 

!£«fiE-rsjtiiiiiS2 2 aroaat. lfiBa©m^3t£ 

«-«fiAi ~A4 »fc-«r"3«fi»H|-S-«Jt5^«a52 

2bi:. ;i©)fci>«gS2 2 bfcJ;0^M8^En&§S[gA 

1 ~A4 ®(i#?t®5^-v4i;i«cjia;ai9!e». fi^-a- 

©3t5>«««88a-.;; h 2 5 A. 2 5 B«HBbr;i5 

iK^>ii:«fflg§3-:^i/ h 2 5 >K^>»arffi§§rL- h 2 

h 2 5*J:i;3t^«fl;»2 2 c fi, ^mm 
jg2 2 a®«iii:Jcl9:itT'&J:K 
[0 16 31 £fe> H3 0fc^1-J;5{Cv Sm«2 3lC 

3^^it«A8san'3' h 2 5 iwtmm^, Sm«l2 3 © 

3ie^>IIIW2 3 a i:^3t/S§l^lftS|J2 3 b t®Ht. 
i)-»M«Sar:y }s2 5**i8lt6nTV»-5). :3*0. « 
fii^K«®#«SAi -'A4©#^3tO^-*'^;i^C, 
m^filStmiSc. m^^oyt^tmiH»:i:zy h 2 5 A, 

2 5B*ti}H^ftXTV».5, 

[0 1 6 41 C:©<t5C. mi 1 ^JS0!I©3tiJ-»ffl«;!; 
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*>> m&mzm^umm»., iB^-a-©jt^)-«««sga 

-s'h25A. 2 SBSiKB-r-SJlfcfcJ:?), ±5!EUfc 

»*t4T. #9^-fr*;l^©^^1»««0&»K^«)fflaL 
ft:?i5^^»«(B88n.-.;; S*<2a5S-t?*5«^tCOViT8i 
MtitA^. 2|i:«l^«i:nCI©^$n2>t)©T?tt&V». 
[0 16 5] (L) mi 2^SSea|©BilQ 
10 ;*CK, *5fil!l©mi 2|Slfi«tLT©Jt^>«««;&SC 
t?ViTmegi-*i. 03 ltt-t©:/D>7i;0, E32:fe 

it;^ 3 3 tt-en-en-?-©® i ^j^^si^it^m 2 ^j^t^ 

Co 1 6 6] M)£Lfcmi igijfi«^-ctt, ^^^m\zm 
mumrnnn. iia-&-a-©3t»a«ffi3g:i-yh2 5A, 2 
5B«i9:B-r««-&KtJViT»!wu&*«, z.ff>mi2m 

ifi[) ®ffi#3t*^6;ft55"¥^;i/i/;i/- iiSfe^ 

a? B», ffl'&-B-®31£5^»«ttgg3.n^;h2 5A. 2 5BS 
iaBl/Tt»«. 
[0167] Wt>. 0 3 1 ~03 3 f4. *n-6tl. 
ilttA3ga:=ry h25 ^mmm2 1, >f>!|»jig2 2. Sff 
«2 3»Ci8Jtfc«'J*^bT*t). 03 llC^-r<fc5fc, 
SIM* 2 1 fcJtiMR«t«»a-y h 2 5 *»lt:5«^. 

if5fibfcsi«t82 1 \zis\,-fii/t^mitm2 1 b«. 

/itaiSl«2 1 a*^&®«SAi i:A2 i:©ffi^3fc*^ 

M{fr^yt^mitm2 1 c t. «^/3K3ESia2 1 a*» 

^©SfiAs tA4 i©©#>t*#s{i;-r^)t^afl:a5 

^ 2 1dt. Ct^603t#a■^b^K2 1 c. 2 1dlC<kD# 

2 leifc^^Jtsnrvi*. 

[0 16 8] iE-LT. ^^^£^1:882 1 c. 2 1 dt. )t 
»mitm 1 e i:®IWC, h 2 5*t 

arS;^RBft, iB^«©31£i)-««l«« 

3L~y h 2 5 A. 2 5 B*i|8fiSnTVi-5. mtf. 0 

siTtt. «gAi tA2 i:©9^^:?;;i^5';v-:/»ctt4)' 

«fiB 1 ©Jt^fiMf flISga- y h 2 5 Ajjt 1 Ofc'rait 

4£? SfiAj iA< t<r)^^^)Vif)V--:f\z\t^W& 

B 1 ®3fc4^«Ht«Sa- .> h 2 5 A ti^lRSB 2 ®3t4J- 
»««a8:i-5/ h 2 5 B 1 ■r::>l9:tt ^nxv^S. 
[0 16 9] ::©ts. «-9^-\':?;;vi>';i^:?'tEB*n 
•5?t^}'ii««8ga- h 2 5 A. 2 5 B©l9:fi», ffi^ 

it^3]i;-r^is(ic», m9. mi omim\zii^imh 

&5^^*;>©ej||»tt*tA»tJft5t)©*h 

0 <r>^^mtflm&-^mrj^hin.\t^(Dm&mmz^':}y,^x 
^^it<o^iiLmmmmfti^n.^mzts.z>^(D^mi 

so LTfeiVi. 
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[0 17 0] Sfc. 03 2{C*-r±'5fc, 'pm^2 2\Z 
mmm9iS&:3.=^y h 2 5 ^£S8tt5«^. «fatjg2 2 ic 
;i ® ifilKSg 2 2 ««ij$-r -^^iiffiSS 2 2a (OiiS 
tC, iti|i^0^#JtS2O©5^Y*;H'Jl'-:^ (iftfiA 

fi^^«r53t4>«ia52 2 d J:®3t^^itfK2 2 d«cJ: 

^-a:®3fei)'ffii;««8g:i-<y h 2 5 A, 2 5 BSrSSbT 
^SS^t^i'Silf fflgga- y h 2 5 1. 31£i>il««asa- y 
h 2 5 1 J: o m.mm^ n&#g^+ *;vi^;p-:/ftcD« jo 

2 2 e i^iiiiBMStlTlriS. tS^tfc*i)-it|IB2 

2 d. 3t5)'«a«8ga- h 2 5*±i;j!e^fifl:ai52 2 
[0 17 1] 03 3{c^-rj:5(c. ^mm2 3 

lcjfc»»«r«a8a- y h 2 5 «ia:it5«^, WJEU&S 

5^-\'*;vi^;v-:/tiSfiA3 . a. 0'^^r^}V!f)V--:f 
t\z^m'r^ift^miR2 3 c sfiAi . A2 ©5^^ 

^;i/i/;p-:/«S6tc#iSfiAi . A 2 ©m^3tC4J-» 20 
t^^i^mmsdt. «fiA» , A4 <0^'e^)Vif}V 
-:^£S^tc#A3 . A< ©ft#3tfc4J-«'r«3t4J'(i« 

2 3 e tfci^ttenxv^s. 

[0 17 2] -e-LT. 3t5)-filfii52 3 c t. yti^m^2 3 
d. 2 3 e t®M»c. ^fciJ-HHifiSga-y h 2 5 

yh2 5A, 2 5B*»l9;aSnTH-5. ClOiit, ^ 

1 2^mmyt^mm:^A\zin\t. ^^^2 o*t 

^SaeSc. ia^-&ffl3t4>tlt»«8gar:y h 2 5 A. 2 5 

B Sixers i^ticiD. ±5fiufc«9, miogdfii^ 

[0 1 7 3] /a:*, ±j!SUfcSllg«a|-(fK. ^SfbTSfi 
t), 2-:3®5'-v^;i'i^;i/-:/»c4J'ij--5«^lC':3ViT8iM 

(M) »1 3|gig05®itt?8 4» 

ir^H 3 6 1 ^jfjw^it;^ 2 

[0 17 4] 1, isi 2mti&mr\i. 

?ti)-fiS:ttffl88a.:z •yh25A, 25B SKfi-r 

of-c. (*sl»«9Trtt4?^^*;i') so 
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«Sga--y h 2 5 A. 2 5 BSIKBLTViS. 

[0 17 5] IDS, 03 4~H3 6tt, -ttl-fn, yt» 
«tfflfB8ga-5/h2 5Si@IMai2 1. 1»«l8g2 2. 
«2 SfcKftfc^y&^bT^fcO, 034tC*fJ;5C. 
3I««2 1 fc3ti^«Mt«8l:3-:=y h 2 5 *1Slt««^. 
MHS1il2 1 Ir;feit53t#a^fcfii52 i bo^gilc, iiS* 
ISfiSc, iia^-a-©3t5>»ffl«|gJ.::iu/ h 2 5 A. 2 5 B 

^mmvxm^i^WLm»f8^=.''jh2 5tim\-}?>nx 

MAa, H3 4TH:, ^mfiB 1 ®3t»«*tfiig 
y h 2 5 A ti^ttSB 2 <Z)3tiM!Mi«SrL:iy h 2 

5 B t*n ■r:3Kit6nTii-5. 

[0 17 6] ^(Ot^. -iSLTEjBSn53t^>»*t« 
h 2 5 A. 2 5 B©I!W». ft^-SSaiR-r* 

mz\t. m9. HI o*jE«siicj:DiaMbfc<t^ic. ^ 

[0 17 7] Sit, H3 5fC*-rj;5fc. tiBIS2 2lC 
3i£^filtM(R8Sar:y h 2 5 ^tt(t%«^, 4>illl8g2 2 1: 

tt, ;iO«t>ii8gg2 2&«ifig-r53tli'li882 2 a©«i}: 
C, aS;SilS«, ffl^-a-©3t5J-itffl«3gar:s;h2 5 

A, 2 5 B ^tstmhxu ^^^mm»^:i.~ .y h 2 5 

SBSnxVi*. &;fe, 5K4^1R«iRiga-y h 2 5tt3t 
JiHlg 2 2a ©waica:ttT-b iVi. 
[0 17 8] 03 6JC^Ti5IC. SM«2 3 

fc^5J-il!«««a=y h2 5*tttt«*&, SflMa2 3 

\z^{-f^mmm2 3 amm\z. mmrnrnw:. 
^o^»mm&t9s:i~y h 2 5 A. 2 5 B ^istmbxu 

«Jt»«lf«Sar:y h 2 5*^S^:^^snT^iS. C©i 
SI 2||Jfi«©it»ft««;^fc±ntf, 

^2 Offim^\zm&<DS>tj:^iS^^^i^m{tVXfRm-t 

3.--/h25A, 2 5B*»fi-r5J:tlrJ;D, ±ifiU 

«:»9. Ml o^jg«iiti^«©f^fflss**t#e.n5. 
[0 1 7 9] ±mbitmm9ix\i. ^m^-r^m 

o-Ctt^Vi. ±Mh1t%i 0~«i 3||Jfifi»HciJ 
dD/d A <l:$#«LT#Jt^>tS!«(BSa-5; h©i>1tt 

[0 18 0] (N) «14SaS«®WW 

^ic. *%ig©»i4^SSiis|tUT03iei>«ffl«;^afr 
:Pt»T3lM-r<&i:, 03 7ttiE-©::/nyi7 0, 03 8 

(a) . (b) tti'>'rn'b-€-©jBias}g«**-r:^D'y 
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0 tim 2 ^ ± s /X -5— -jm^m sa^r HT? » 

[0 18 13 ±jiebfcm9~Ml 35llS#imi, 

h25. 25 A. 25 B©EH*a»Ct3ViT 

y h 2 5 . 2 5 A, 2 5 B Sfr0^^i:W)ft«I^W*3 

tc^Ti 5 1, 3ti>«*t«ar:y h 2 5 &«fier«*3t 
»»*lfl|a->y h2 5A. 2 5B<D*9a'&U<t4»a 
^%^fmfk^=L~v h 2 5 A. 2 5 B K<t<53K« 

[0 18 2] t^^-Ti. 3t5M»«i«SiUTa, nn* 

J^ttSX^fSIli:-??, 4J-«!ffi[-100ps/(nB • km) «±© 

[0 18 3] Jg-CT, COSl 4^Jg«©J;5fc, 3t» 

itffi«Sa::;.;/h2 5A, 2 5 B4EDF A^©JtJii|i 

SiM«a-yh2 5A. 2 5B»C51£ii'li«2 6S#in 
bfc*^ 03 8 (a) . (b) (C^fi^lC^ Jt^^ftM 
fSgga-y h 2 5 A, 2 5 BWi^JV-^ Ot5>»««{g 
a - y h 2 5 ) IC^ ViT— P031£lii|B« 2 6 SWiDl" 

[0 1 8 43 03 SlC^-Ti'SJc. ^iJIftftlSSg 
a-y h 2 5 A. 2 5 B®i^;i.-::/ Qft^mmm^:!.- 

y h 2 5 ) ©wa*±c;sait®-€-n-enfc3t««S2 

6A. 2 6B?feMJDL.Tt>J:Vs. Jtifiliggiin a©*T 

ffl*t©liii*SttflSf5*tr/ifim*t5:*$n5tt*» 0 

iii|Slg2 6 ©Wg:IXEiSU&«^«NF^£;^^<ie{bS 
1 R*illl{gC3ti)-»»«8i3.- -/ h 2 5 S»A 

[0 1 8 53 -tw-C, 03 Qta^fi^JX, 
gar:«yh2 5©mS*2':?®3tJi«8i2 6A. 2 6B 

NFS/hS<T-5J:tT. lR*«lg|±#:©NF*/jN$ 
<M)A-5C<!:**t?€, J.r3, 2 g:©iKJiilS 2 6 A. 2 
6BT+»S:fimSfll«-r5rt*VC#«. -^F, «± 

ittw ufc<t 5 itmmnmzi.- y h 2 5 ©. mm 2 
1. ^m^2 2hL<\t^mm^n^<DWx-wtm 

1 . fpmm 2 2 1> L < 2 3 1^1::, =f^ibmmm 
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«3gar:«y h 2 5 Srjf X-TSX'^-x^&ggltTiJ^. -> 

gaft:)K»«««SJ^y h 2 5 SjiftlUTiBl^jitJC 
t lt<k 0 , 3t^>tS[«ffl88rL- y h 2 5 S3tfi2l» 2 0 C 

[0 18 6] J16eSS«ttl^®«TfiUS*±tJ3tffl5 

i>il*l(8«3.-y h 2 5 S/V^^r-5?<bU«:fe®*04 
0»C*-r. J:®04 Ofc^tiT, 2 7(47"J>h*tR 
C©-/U>h««2 7±fc. il«2':3®3tlii|iSi2 

6 A. 2 6Bi:. 2mmsm<oyt^WLmm^=-y h 2 

5 A. 2 5 B*»6!a:«Jt4>««l«Sa:zy h 2 5 t*tSI 
gSn-SrtlCiO, ^J-ft««M.;;'5r~;?28*t<J|^S 
nrt^S. /S:*, #Jfc4i-««{igia^«;/h2 5A, 2 5 
20 Btt, 7"J>h««2 7±Ci8ltSn&/hSJaiJi^lf>(C 
^>«1i«7r-f/t (3t7r'fn2) smSfiS#€r(tlt 

[0 1 8 73 C®<fc5*5^»««/^;/^r-i;2 8*fflt'J 
5 C tT?. y y-':^*ffiT?3t»«Hf «Sar:y h 2 5 

(O) ^1 5ll«SW©iHW 
?*Cfc, *56?I©»1 5^1l«tUT©Jt^MS*ltt*SCIC 

:3V>Tra-r-5i;> 04 ltt-€-©:^Oyi'0. 042* 

30 j:t^0 4 3 tt-en-en-5-®® 1 mmm^^xfm 2 

^ttra-«»S*UT«ri5©T, •€-®l8IBtttl«t--S. 

[0 18 8] jirossi 5mmm-v\t. ?te)i»2 o««i 
js-r^simtti2i, *i!ttS2 2. s««i2 3®-?-n^n 

fc. 04 1 fc3^-rJ:5ajeiHR*l«88ar:y h 3 2 
abrvi^. j:®3t^ft*t«|ga->y b 3 2tt, 04 i 

sijg«i-ctt4a3i. ■£-n-6n^i-tts*«Bi~B4) ©jt 

h2 5A~2 5DS. X-fy^ (««i 
40 ^S) 2 9A~2 9C!£:frUT>fe^J-a*l«8gar:.y h2 
5 A~ 2 5 D ©ia^-&©«iA • 3EMBllB34«iJBT«iRU 

[0 1 8 9] ^UT, 04 1 tCa^-r?t»«Mi««a:^y 
h 3 2 ra, 4 aS©>t5>ffi!lifflSar: y h 2 5 A~ 2 
5D*t3g:-?-J5:A5n, X'fs/5^2 9A~2 9C©«tt 

aif^JciO, as;ftift^©3r>©jt^^«*fffl«a-y 

h25A~25D &S«JUT?ti5m» 2 0 ICjf X • ISfi 

Tfr-5>J;5lc;ftoTtiS. ;^'fy?2 9A~2 9 
C t UTtt. #3t»«*i8«S:i- yh25A~25D£ 
50 Jfc7r'f ATEHra^a («««;^'f 
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CO 1 9 0] -t-UT. X'f ^9^2 9A~2 9C©«JSiai 

m^fciD, X-<<y5^2 9A~2 9C*«J»{afPUTa 
a3&ifi^*©30®it^^«1lt««a:=y h 2 5 A~2 5 

2 *3<fcr;ia4 3 ic± omajTs, 
CO 1 9 1] Mffliffl^tiDaffiiWtWiftlftf^&fffe^ 

2 1. «t»i«t8i}2 2. 5HI«2 3fc*ltS«i)>««fflSa 
r-tyhS 2<D«-X'f !y5^2 9A~2 gCxftJWft^SSI 

CO 1 9 2] 04 3»C^-raffl«'J-Ctt. S©«2 

gar: -y h 3 2 CD^X-f 9" 2 9 A~ 2 9 C 'S^JiftfflO 

1 t*t-5-J4A^tlTVi5. -eUT, ^;^'f y9='2 9A~ 

2 9CSSm«l2 3ffi!|ji»^®iW««#fCiDt8f^UT3t 
i>«M«8ga;is/ h 3 2 Ctelt5Jt5^«««Sga.zi.y h 
2 5A~2 5D©«ft^-fr*ll|#IC«D«>lJ5:d*6, fiSI 
1$tt«!l^¥gi! 3 1 IC J; 2 0 ®eii4*ttSS!lS 

h2 5A~2 5D&ft^U Sfi 
fi|2 3fi!*&©«I«fi^fcj:DX'f y5=-29A~29C 
&JSf^b. )t^}-«:«fii§a->;;h2 5A~2 5D©M-& 

•as, fii€$n&jte2i?S2o©fisn$i4*JSiii:;ia.5 

CO 1 9 3] uroi'Stc. iSl 5^igW©3fc4>it«ffl* 

2 2. §M«j2 3 wmmoi%mm«m:i.-v v 

2 5A~2 5D*. X-f «/^2 9A~2 9C*:fl-UT)t 
^>«««8Sa- h 2 5 A~ 2 5 D®ia^-&©W^ • ^ 

X-f y9^2 9A'>-2 9CS;ftfrrSCi:-C. 

ffia-y h 2 5 A~2 5D©f *»6a^Ja:a^-B-®JK» 

»««gga-y h 2 5 A~2 5 D«tSj;sn-5, 

04 3 \zmti^ 5 Ic«li«-r5 c t-e, 3t»»««Sa:i 
yh25A~25 DWW^-a:*, iteSIIR 2 0 ©fiSII* 

5. 

CO 1 9 4] ±i!EUfc^Jfi^Ttt, %B.m.3k2 0 
««lfil(t-<&SI{B«2 1. >1>8i882 2. §M«e2 3©-^n 
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^^nt. tft^m»^^:^-y hZ2 ^m.hitig'h\z^ 

2 1. «f«l§2 2, sm«2 3©5-&0^;a:<t'b-r> 

CO 1 9 5] 

10 (1) FWMO|g»*«l£ET«.5ta:fcfe:. 3»i|ifi<« 

CO 1 9 6] (2) 3tr>:^©»m »«Vitt3t«ift 

©»«l*lKS^i-«S:S**ffiB-r?)«-&fc*t»Tfe. ^lE 
©abs«:«rt-rFWM©js4«£aiA^ojj*^<3>/t 

(3) m^m-T:(D^^if^)mmff>um^y7^^) -^u 
a? igi$tt©T#ff-«ffifflTfirsfflT, 3smfi3©(iiffli*f8s 

5. 

CO 1 9 7] 1f.1t. *IEW©^t«S*«eSI;5iC («« 
3B8~17) tJ;n«. «Tlc^-rJ:5iftja«JS:tJbfiJ 

(4) 3fc7r'fn©«5>1K:JStfiAo ^3a©»«*fiJfflL 

^;u©ffl^3e*iBifT?€r5tigNfC. sa-f^^jt^r 

30 7?!?, 3Kli*l#fi8lWDM;^^tC*ttS«#3lfc©5^-\'* 

c 0 1 9 8 ] ( 5 ) 3ie7 r /i©s#;&iS)©«»««g 

(6) SPM-GVD«|;^CJ:5«J^5&fl:&#«b&« 
^^ESSfT;ft;^.«>t5A\ EDFA©fim^«AAE»PA 

n\z^'^\^}v<Dmn%^mi.ti>z.t.\zi:y). 

C 0 1 9 9 ] ( 7 ) *;P©«#3fe©)fe»[;g^l!l» 

!}'«©m^3ieig©«iStt^»S«Wlil«fc± 
S#ft^)t©^«l*J#JtSn5i:ife»C, Jie^^il:««8g 

gffl©Pi«»COViT^J'««rttfi»i&tP#«iBfc*ttil:3BU 
TSa^TS z.t\z^r,. Jt^>»lt«S©^>»««Stf S 
:3$t)#«$n. J;»?<t«14©iSi.i:)tfijSSff;4^-5, 
CO 2 0 0] $ *5SW©Jie»»«i«*i!C (SI*JB 
a? 1 8~3 2) KJ:n«, KTta?-r4:5«:«Si6ft:V»Uf(I 
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45 

(8) m^<o(Rmmz(&citmm.m»ssi:mwr • mt^ 

■r^Z.t1i.<, SPM-GVD««tJ;««}g5)?fl:-^/f 
5. 

[010] *IIW©M6*Jfi«|tLT0?ti![fi^Meil 

[011] 2^ieiQ®m6iii&0iicDS!if^<&ge§s-r^0T» 

•5. 

[01 2] :^feQQ®IB6l|Jg{»|(OSif^$g»n'rS0-?S> 

[013] ^^^moimimmmtvxoyeHi&^m&M. 

[014] *Sg^®^7*ig«SJtL/T03t&:g^aeM 
0Tf*«. 

[01 5] :^^^(om7^mmtLx<D^m&^m&M. 

i^0?*5. 

[016] EDFA®?im»«*RM"r'^<EDFA4 
Wcmm^<D AS ET.^i/hJi' (EDFA©frm4>?t) & 

[017] FWM«iffiffl^f-H;t>H*«kr^5^^*;uB 
e*s^-r0TS.5, 

[018] 9^v*;H©»«fflti7DXh-i;i:OH« 
[019] Jt^r'T /tAA/'?7-tWft1'l»l8gMIHtO 



(24) »||iF7-l 0 706 9 

[02 0] FWM56^^4spO«^3t&Sttfftt*S^t-i/ 
[0 2 1] 5^-\'*JI/MRIt^f-Fyt>l«t©H«S^r 
[02 2] :4!:feiJI©m7^^lC«(tS«^1!KS^5(2& 

[02 33 *5g?l®^8SIJIWtLT0>t«fi^Se2l 

i^? :!&scfc*t*««sc9^+*jv®ft^3tE«**rHr* 

[0 2 4] *56M®m8*ififiH)tbT®3t«g^Sej@l 
:&S!:{c;felJS«»g^A'*;W®«^3tEB®^J^09*^-r 

0Tib%. 

[0 2 5] *^?«®m8*Jfi«S|C*5ft5«i>a»[fiti6 

^gjc5isfr«i#4^««[Rt5)-i»}ifia<h®iifiis^ri^ 
[02 6] ^ft^(Dm9mi&mtLT(Dyt»mm»:&7S. 

a? [0 2 73 *ffiW®^ 1 O^Jfii^t LT®JKi)-«««;& 

5acs7R-r:/o-yi'0-c»«. 

[02 8] *58w®mi imn&mbbxni^^mm^ 

[02 9] *I6M®S^1 lSllg«i:LT®3tiJ'«««* 

[03 0] *36M®mi l*lfiWi:UT®Jt33'«itfi* 
5t;®m 2 ^Jg««JSr5^-r ::/D s; i70T?aiS. 

[03 1] *56lfl®®l 2^1fi«tUT®3tiJ-i:«ffl:5 

^ss^-r:/D2/i70T2b-5. 
^ [03 23 *fgM®® 1 2mmmtbx<o^»imiSi^ 

[03 3] *I5IH®^1 2«JS«tUT®jei)>«»«;& 

S:®ll2^J|J^J<£S-r:/D>;/i'0Ta!S^). 

[03 4] *m<Dmi 3mi&mt\.x<oyt^m«i^ 
s:**'r:/Dyi^0Tft«. 

[0 3 53 *fiS?g®mi 3*Jg«flia:bT®3t4J-«*l«* 

s;®m 1 ^mi^^-r':fa y^mx^^o 

[03 6] *56M®^1 3^ifi«aji:UT®5tiJ-««(B;^ 

40 [037] *52M®m 1 4 llJfiWi UT®3t4i'»*l«:;^ 

(03 83 (a), (b) ttV»-rnfc*5SW®mi4^ 
JfiW t LT®3Ki^«»flt;^®f{ 1 ^'^m^m-^u y 

i'0T&5. 

[03 93 *fB9l®«14§llfi«a|tUT®iti)-»«l«* 
iC®SS 2 lC}g«*3^r:/D i'0'P»5. 

[04 03 *iew®®i 4^JSWo»23E}gWtJ;<&/t 
y^r- i^«J«««J**-r0T*S. 

[04 13 *flM®||l 5^iS«»Ii:UT®3ti^tttt«* 
so SC*^-r:/nyir0'CJ&*. 
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47 

1 itMHIBS 

la U-^y^t-Y 
lb ^iS3g 

2 %-y7^n 

3 ^S8g 

4 smiiK 

4 a ^t^-^Jl^^- 
4 b MfflHIK 

4 c mm 

5 ra3fcffif}i^ (FWM) aiffiffl)!f-Hn>H 

6 m3M 

7 M|[l;&fi9 

I 0 idi'^xA) 

I I '-mm 

12 -f>^-f> 

13 M^fiRHB 

14 S(g« 



20 



20 
2 1 
2 1 
2 1 
2 2 
22 
2 2 
2 2 
2 3 
2 3 
2 3 
24 
:x.~ 
25 
2 6 
2 7 
2 8 

2 9 

3 0 
3 1 
32 



b~2 1e =)t»Wm 



a j1£tg«§g 

b. 2 2d Jt^^fBSB 

c. 2 2e mmim 

a. 2 3c~23e ^»mm 

b 3t/«a3ESI«5 

A, 2 4B. 2 5. 2 5A~2 5D 3t4)-«*Hm» 
a #tf> 

, 2 6 A, 2 6B 3^4|S 

A~ 2 9 c 2/5" ram^a) 

■fe>^'-:t7-)'X (CO) 



[H3] 



faoiem, P-mam, f ISOOHi, n>l6cH, 0>ehl 



\ 



mi 6] 



aXedfa 



dBffl 



.4o!--i— i 




L55 156 




i 23436789 1011 1213141516 
Channel No 
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(26) 



<#li¥7-1 0 70 6 9 



m2] 



[04] 



o 



43 



o 



JL_L 



ro 



.._L 



<D '4 



. o I o I o o JL 

XIX 



- 1 



L-SOkm, P«43dem, fHSOGHz, n>tech 



-20 



-40- 




0.64 ps 



-50 

-as 



o 

-10 



0 0.5 1 1.5 2 

Chi Dispersion ips/kfii*nm) 

[BI7] 

L'OOkm, P-OdBm, f-200,150GHi 



:^ -20 

S. -30 



S 



-40 
-50 



-ao 







» « 9 1 IB ' 








r = 200 GKi 




fsl9QGH» ' 








■ i....i.........t. .. 







506Hz/div 
;H1 5] 



11 12 12 j 



13 12 




1.2 L4 



LR*rap 

i2--'f>7^y«l'l 
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1#ll¥7-1 07 06 9 



me] 



mm.tma 



J_± 



f^^^tlPW At ^ Al' 



Af 

Chi n ntl n*2 



ntSn*^ n+5 n+ifl 



[BI8] 



m9] 



X 

it 

CD 

< 

< m 

I n 

<<■• 



X ^ 



•9. 

c 

I- 



5i :: 



ML 

X 
< 
+1 



^ X 

■ <t 
W 



•9. 

c " 

♦ - 

c 



o 


10 

.\ 




tZ 







[BIIO] 



II 7] 



Chi 2 3 4 5 • 6 7 8 9 10 



10 9 



FWM mfflif-rmi^'M^Kimfl 

Xo 

I chi 2 re 

1 

I 
I 

J 



<Mrd band AXg aXi 
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(28) 



<*M¥7-1 07069 



[011] 



mi 2] 



L>90llfn,P>0dBm,1=13O,20O,30O OHi 



L'SOkm, P*Odenn. (•150,200,290 CHt 



8 




chM6 24.4nni 



100 GHz/dIv 



CD 
T3 



s 




100 GHz/div 



114] 



ehl-16-24.4nrn 



113] 



I- 




§- 




\ 



\ 



i 



(iii«/a^/id| 



\ 
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(29) 



iW^M^7- 1 0 7 0 6 9 



mi 8] 



[19] 



OD 



AX-1.2BM 



OcM > 0.00 pt/tnai'km} 




Chormel number 



[132 0] 



1000 




Fiber input power (dBm) 



10 Gb/t 
Lin-iiM - TOkni 
Pve- chirping o»41 
NF-8dB 



[02 11 



Zara Ditptrsloi 
WavaJtiiQth Xo 



-15 



•20 



m 

3 -2S(- 



c 



-35- 

111 



-40 



Input P9«trs44.0dBm/eh|j 
Xls16STiiiii I! 



— C«lcalaUd 




1S48 1980 1892 1854 

Signol Wovelength Xi Inm) 



t5B6 



L«70hm, P«M dBn/oh, Cr«M«f11(-30tf8 




a5 1 iS 2 2JB 

Chonnel Spocing aXs (run) 



[02 7] 



f 



20; tif^itJh 

25A 25A 25A 25B 



Ea — [> |>--H^BiHSv}^^ 

T 1 S r^wswo^rT 
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(30) 



4*H¥7-107 0 



[H2 2] 



123] 



IST9 



ISTO 



o 



iseo 



4-WDM 

- Lil-rtp > 280lim 
. Xi =1fteOmn 
— AXisSmi 


X \ "'^ -r-T— 




■ 




■ 




v-v 


■ 

• 
■ 




J 1 1 1 i 


I 

it • ' 



E 

10 = 



»J5 



0 L7B 0 

aXo (nm) 
[024] 





(■H/UM/ltfl M|flJtAia 



[BI2 5] 



1950 



1840 



1939 



— I — 1 — 1 — 1 — I- 


-1 1 1 1 1 i — ; 




4-WDM 




LR*np«2B0lm 


jLt st&SOmi) 




&X»>2Mn 




AXi«9niD 






- 


^\ 















30 
25 
20 



6 %0 

A\o (nm) 
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#H¥7-10 7 06 9 



[g|2 6] 



128] 



20 



y 22 ^ 22 I 1^ j 23 



24A 



^248 



20— ft<ftitJft 



[B2 9] 




r-X 




1 1 






r 







[H3 8] 

(a) 

I 




25A 25B 25B 
(b) 

,-25 
y 

"HlHBZHBZ! 




25A 25B ^258 
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(32) 



^M¥7-10 7 06 9 




[03 7] 

.25 



r-- — ™ "-iiT" — -—-~'szr -—-^zzr — > 

B2l 




25A 25B 25B 
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[133 9] 



,'25 




25A 25B 25B 
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(34) 



!»ll¥7-1 07 06 9 



[03 4] 



[03 5] 





[04 0] 



INPUT 



OUTPUT 
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(36) 



[04 2] 
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(37) 



1*iB¥7-1 07 06 9 



143] 



m 



.X: 

-A' 




CM 



I 

CVJ 



-ro 



CM' 



miEMfmBi&] 0 0 70 

[0 0 7 0] >t7 7'fA2{Ci0fi2l$n&«^31£«, 



mm^l<D'^^r^)V^^16 (n=16) . ^^:^)m 
BiSlSOGHz, ^^77^ A*20g$LS9 Okm. l^'-*-^ 

zi 111 =5.0 xiO-'« cm' /erg(e8u) , A.n =4.6 x 
10 " m» . a =5. 2958X10- 'm-» (0.23dB/kii); dD 
/dA=0.065ps/(k!D -lilDOtJioTVi*. 
[^fii!4iIE2] 
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(38) 



»ffl¥7-107 06 9 



miEnmms^] 0071 

[0 0 7 1] r©0 3l;:t5i5T. 0tfffl '0. Ops' ^ 
<DgB«tt, CHI (5^-v*;W##l) tf®5J«t©«-e<fe 
5. (CH No. ) *tJi^5fconi)-1tt 

ffltti>»Xa-:/dD/dACfiE-3T*ff<a«. BI3 
CS-filSSiO. CH2, CHS. CH47?©^'nXh 
-{7SLifim'i)iZ^f3it>(Dtf3i^. j:nS©CH2. CH 
3. CH4fcaiUTtH!tbfclS**H4fcjRr. Z<D 
BI4lC5^-rJ:5C. i'DXh-^'M&S OdBK 

TtC«IA-5&*lC«. C H 1 (D^mfi^O. 64 ps/niD/]im 
£t±tr-rn«J:<. g!|jltfdD/dA=0. 065ps/ (km 
_LM)t-rst, CH 1 S^^J-flifeSAo i5>&»10nm 

Biiifi i < . 1 0 ii«©3tf- Hn> H 5 «t8)rrntf J: t> 
miEMMms^} 0 102 

3CH 
[0 10 2] C 



ssnsFWM3t©m^itfts. 4''L'©7, 8 5^y^;v 

»c. 5^-^*;i'2'-4Ti?DXh-i;a*J«:*:i:&* (c 

nttH 1 IIJgWlC*V^T0 3 (C i 0raL&'&©i:ra8i 
©il8«-Ca&S) . m^ifUT. h-j^gS;- 3 OdBfc-r-5 
t. ?"<'^;H©^J^ffi[fiiD.bi *0.25ps/(kia«niii) K± 

l©jfi[gA> a:©g[SMI!IS3. 8m£kl:t^^^ifi$> 
0, cni£**tfi«!I©FWM«IJEffi:tf-HA'>HAA, 

[^]^ttIE4] 

mmMmms^] 0112 



[0 112] Jf^HiSWTtt, it^r-f A'2«fC©* 

AA««-c»D = I D.ii,. |/(dD/dA) 

=l(ps/(niB-laii))/0.08(ps/(iim' • laii))=12.5iim 

AAo = (AAsfi-evn -AAttii -AAj ) / 2 =1. TSniii 



S P M - G V D i 0 StS S n ^ llF^^i-M D 

.11.. lCj;0«)E$n5eSl^t8»«AA8r«^evD W 

fc, 4'3©9^^:^.;^o^t^*3t*^■^«snT^i«. 

tt, Jt7r-1'n2fc'Z)ViT©«4^«ij[fi«5:3€«6H© 
fiiSi&fil (Ao +AAo);A>6jiifi^Sfi!l'^. AAsrt-^cTo 
= |D.ii.. 1/ (dD/dA) fijlrt©««T**. ;i 
4«ifee2|pIt6rS.o^^^«iftfi«^o#A 
Ao S-C€S«W:*:S<IT$T-5&»t. «6A 

!F»-«To C= (Ao + A Ao) — A Ajir-evo ] i^V^ 

;i'4®»gA4 a:*J-»-r-5J:5Ki9;;esnTVi«. 

[#«i«IE5] 

[4tiEM«is^«] §^«ns 

[ttIE^lBS«] 0 116 

[0 116]-tUT, HI 3KSt"rj:5fc. EDFA© 

immm (i55o~i56oiiiii) ^mmmm-mttb, g^^* 

)V 1 ©«fi A I ?£*tJ#»lg®gS[:g«8t?*?.1560Dnifc^ 
)£r-5. J:©t^, SSAi tt. iriiL/ifcaODSF© 
«4^«««Ao (AAo +AA, ) i^n 

mnftm&tu^. igi 9j;i9, S4*«f8§i 3 

©WI!5L.-,.p =2 8 0km-e*-5fcJe)©fF§^)-S(ttD 
.11. , tt- lps/(nm-km) •ra&-5©-r. eSllItEaff^ 
«tl^U:&iit), Ultli (A. +AAo)A'6 
Mftfi(l!l'\, AAsp«-^6»D =|D.ii.r l/(dD/d 
A) £tl*3©««T?a&0, 4ffl£tfefiM^g|-CE^«i>f» 

»Stf6t)#AAo *'C$5;eit:*:#<W«-r«fc» 

fc. feS (Ao +A Ao)-A Ajr«-^s»o t^-'P^JVAOi 

iS^A4 t*<-a-r5j;5Jc^^g-r-s. ;ine.©^#*» 

AAsri-^tvo , AAo , Ao <D^Uit^<D^o\ZM 

mmmms^] 0 117 

[0 117] 



Ao =Ai +AAo +AA, =1564.75niii 
K±©ftfiltt. tfStJ^AAo *«ia/h©«-&©t)©-C» 
S. ^^ffit;^D-:/dD/dA*J/h$ViS£. A A 

**:*:t<;ftO> tf6:PtAAo t:±t<9f^-r 

[^figffllE?] 

[fiiE^ftS^^] mm9 

miEMMiJ^B^) 0119 
[MiiE:l!r&] 3dS 



[0 119] *r. HI 4©±anc7R-rj:5fc. 
)t 7 T 'f A' 2 tfj-r © s p M - G V D3!istc i 0 n 

&, Hl4©Til!lr3ftTJ:5fc, 3t^>««l««Sffl«riT 

Jt^T-f A2©«^)-»}SgAo SAo ' {C->7hSl*S 

dtKio. 4r>©g^•^';^l;^©^g#3ts:. m*>tj±. e 
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(39) 



#li¥7 - 1 0 7 0 6 9 



miEMMmSii} 012 1 

CO 1 2 1] -ei/T. mmmmt^vnffum^WL 

TViS. HI 4«|'CttBI^L3ftVi*t. ^m^U- 

imiEM»ms^: 0124 

AAdc= (2'AAo — AAsk- 
= (2X9.5 -12.5) +3 

[^i^SIIEl 1] 

mimmmm^] mmm 
mmms'^] 0133 

[0 13 3] fiP%, 02 3C*-rJ;5lC, 3^77-^2 
©«i>»i6fiAo tJie7T'fA2©S?3&|6lO«i^«S 

S«^0#±AAo i:&#Jtb. ^77-1'A2 

©S^^«iKfttfeoll«iiBCDfi«SSSI (Ao +AAo)J; 

s^KHAAs -eaeeuTVis. eicot^r. 3K7T-fy'? 

2Cot»T®«^)-i[Sgtfe.O^«SH©fiiftg^ (Ao 
+ AAo)±r)'bg«Sffi!lCe. FWMaiJEEffl;y-HA> 
HAA, SKlt, (Ao +AA« +AA. ) J;Dt> 

s&fcSiSSfflfc. 4r>®y-<':?.;Koffi^3t (^■\':^i;^ 

l~4t?jgftAi ~A4 ) *l5iSW"C 
tt. ^■^^)V\<DW&iki B, DSF (3t7T'fA2) 
©«^tta&fiA« 1i^ioWcWL&m\Z (AAo + AA, ) 

^t^infcfi:B^c®:)£^fnT^i^ Cififi (Ao +aao + 
AA, ) *i9^Y*;n©ia[fiAi t-«-r'5J:'5icKj£ 

WimiE \ 2] 
miEMW^n^\ 0 134 



CO 1 2 4] 0 1 4 0TH!fc5R-rJ:5fc, 
&tJtr©TI8*»6fiag«'^AAsrf-^9VD ©»5Ht«i^ 
»»[fi«6:3t©TfB*»&«iS*fl!l'\AAsf»j^(;vo ©« 

«^^««S«60«AAo ^ft:^^^^^-*;! 

tifiX^^. -3 to, 

AAo(ni) = (2 • AAsrr-^svD — AAidii ) /2 
= (2X12.5-6) /2=9.5nB 
tliXi. ^<Jih^. »flMt««©.a*»tt©«^>«iSiSA 
0 ' tt, M^#«AAt.« ©*-C>K:(ilfr5. . 

[#lK«iEl 0] 

C4iiE5tt3iiirii«i 'mmm 
miEsmmB^^ 0126 

[012 6] t©t#, 4^«««»ft->7 h«AA 

octt. Ao -Ao ' KT©J;5fc*»&ti«. 
tvo ) +AA« +AAiD« 
+ 6 =15. SniD 

CO 1 3 4] ^fc, *iiiS«siTa. it77^n2^'T;(r) 

S P M - G V D a* JC J; 0 S llri&i^afilD 

.1.., cj:oa3tan4e3iiri6»«AAjp._-^8vi. w 
fc. 4'3©g^v*Ji'©©^3t*»EissnTi/»«. -3* 

B, 3t7r'f/^2l;:':JViT©«4i-mS£fitt6^^«IBo 
<mSM (Ao -AAo)*»6fi«fi«'v. AAsF.j^t.D 

= iD.ii., \ / {dn/dk) m^omrch^. z. 

©tt, 4S[tt)e3iBii6rj.o^l5i-««fi«6.:3gA 
Ao S:7?#.S)5:ft:;*:$<fF^-r«fc«)»C. iSgA 
stt-^OD (= (Ac — A Ao) + A A»fii-^G»D ] h^f^ 

C#«l!«IIE13] 

C^tiEM«ag=fe] 0 137 
CWiE;^*] 3BI 

CO 1 3 7] BP'S, sr. EJ2 4©±atc:^'r±5t, 
7 7 'T A 2 «1>T© S P M - G V DgimjC J; 0 ftS^^ n 
«.HF^4M»<lD..u, twJ;D«3£Sn*e2lBl«l»lg{A 
Asfi-^sTB mz. 4r)©9^-v*;P©{i^5t£ffiBL/T*» 
6,024 ©TSfc^l-J; 3 K, V^T 
3t7r'fA*2©^^J'it»SAo *Ao ' »C->7h*-B-5 

CliiJciO, 4:3©5'-V';r.;i.®m#JtS, M*Ht±. 

[*«S«iiEl 4] 

cffljEMiiis^^] mmm 
m-m»m.B^^ 0 139 
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[0 1 3 9] ^-LT. Jt»«««88{CJ:OSIIS©«4>« 
iftSAo SAA.c (=A. ' -Ac) 1i»&»&mVZi^ 
7hS1i5ri:tcir), 02 4cDT®lc^-rJ;5C, 4 
0©5^-V*;KDm^3tS, aAHt±, eiJllI«B»«AA 

m7^mm<Dm 1 4»cTittwu&i:5ic, «4>siiijgg« 

SilKfi«6-:3#®Tffi*>6SKfiffl!l'vAAsr»-evD ©«B 
Ht*t«&ofc«l«i:. «#?ie»«AAtD.t*-»* 
it, «^^«[»fitJSo€?AAo *«:*:«CI1P«T?«**& 

[^«*tiEl 5] 

miEmmm^] mm 

mmM^ma^] o 1 7 s 
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